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We  have  newer 
enjoyed  such  an 
overwhelming  response  to  a 
r^ew  product   Letters  of  praise 
for  Tempo's  S-1  are  coming 
in  daily   Words  such  as  great, 
fabuious,  and  fantastic  are 
common.  In  a  few  short 
months  the  S-1  has  taken  the 
Amateur  worla  by  storm.  In 
addition  to  its  unique  features 
and  its  versatility,  it  has  now 
proven  itself  to  be  an  ex- 
tremely rugged  and  depend- 
able unit. ..qualities  unmatched  at  any  price, 
but  unheard  of  at  the  S-1  s  low  price 
This  amazing  pocket  sized  radio  represents  a 
major  breakthrough  in  2-meter 
commynications.  Other  units  thai  are  larger, 
heavier  and  are  similarly  priced  can  otter  only 
6  channels.  The  S-1  s  price  includes  the 
battery  oack,  charger,  and  a  telescoping 
antenna.  But,  far  more  important  is  its  proven 
performance  record  as  a  fully  synthesized  800 
channel  hand  held  transceiver. 
The  optional  touch  tone  pad  adds  greatly  to 
its  convenience  and  tti-Li  addition  of  a  Tempo 
solid  solid  state  amplifier  adds  tremendously 
to  its  power. 

The  Tempo  line  also  teafjres  a  fine  \me  of  extremely  conipact 
UHF  and  VHF  pocket  receivers.  Thi^y're  low  oriced, 
dependable,  and  available  with  CiCSS  and  2-tone  decoders. 
The  Tempo  FMT'2  &  FMT^42  (UHF)  provides  excellent  mi^bile 
communications  and  features  a  remote  control  tiead  for  (lide- 
away  mounting 

The  Tempo  FMH'42  (UHFi  and  the  NFW  FMH12  and  FMH-15 
(VHF)  micro  tiand  held  transceivers  provide  6  channel 
capability,  dependability  plus  many  worthwhile  features  at  a 
low  price   FCC  'ype  acceptec^  '  'ndels  aisG  available 
Please  cai   or  write  ^or  com  pie  re  mformatinn   Also  available 
t^om  Tempo  dealers  throughout  the  U  S  anil  abroad 


Top  view 


The  proven 

TEMPOS! 

does  it  all«.« 
poitabie«««inobile 
|.      ^..base  station 
]#1|    and  gives  you 

OUU  cltannels 
in  one  of  tlie 
smallest  liand  lields 


SPECIFICATIONS 

Freqaerc/  Coverage 
Char.ne'  ■.--pacing 


Power  Require  merits 
Current  Dram 

Batteries: 

Antenna  Impedance 
O^me^sions: 


Hr  Output 
SensiJi^inty: 


144  !o  148  MHz 
Rece  ve  q\^^  5  KHz 
transmit  S-irpiex  ur 
^600  khz 
9  6  VDC 
17  ma-standby 
500  ma-transmit 
8  cell  ni"cad  p^ck 
included 
50  ohms 

40  mm  K  62  mm  x 
165  mm  (1  6'  k  2  5* 
K  6  5") 
Better  Than  1.5  wat!s 
BeUer  than  5  mf-rrrovoits 
Price...  S349  CG  W:tn  rc^ch  tone  pad 


SUPPLIED  ACCESSORIES 

Telescoping  wlip  antenna,  n-cad 
bat^.er/  ^acK  cnarger 


OPTIONAL  ACCESSORIES 

Touch  tone  pad:  $o5  •  Tone  Durst 
generator  $29.95  •  CTC3S  sub- 
audible  tone  conii..-    $29-95  •  Rubber 
flex  antenna  $^  ■  ^eather  holster: 
$16  •  Cigarette  lighter  plug  mobile 
cnargmg  unit   $6  •  Matchrng  30  watt 
output  13  a  VDC  oower  arriplifier  (S30]: 
S89  •  Matching  80  watt  output  power 
amc  iner  {SaO)   SI 69 


$399  00 


TEMPO  VHF  &  UHF  SOLID  STATE  POWER  AMPLIFIERS 

Boost  your  signal. .  .  give  it  the  range  and  clarity  of  a  high  powered  base 
station.  VHF  (135  to  175  MHz) 


Drive  Power 

low 

30W 
2W 

low 

30W 
2W 
2W 


Output 
130W 
t30W 
130W 
80W 
80V/ 
SOW 
50W 
3CW 


Model  No 

130A02 

130A10 

130A30 

80A02 

80A10 

a0A3O 

50A02 

30AQ2 


price 
$209 
$139 
$199 
$169 
SI  49 
S159 
S129 
3   89 


UHF  (400  to  512  MHz)  modefs,  lower  power  and  FCC  (ype  accepted  models 
also  avaitabte. 


NEW  TOIL  FREE  ORDER  NUMBER:  [SOOt  421  6631 

for  ail  stales  except  Calffornia 

Calif  fesldents  please  call  cohect  on  our  regular  numoers 

1l2!a0  W     Olympic    Blvd      Los   Angeies.   Cdlif     90064    2i3f^//-6^0l 
931    N     Euclid     Anatieim,    Cal*f.   92801  714/772-9200 

Butler     Missouri  64730  816/679-3127 
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Prices  ^ubjtcr  to  i:hirgfl  rti.thoui  noticu 


NEW,  NPROVED 

Wilson's  MONO-BANDERS 


The  Model  M'520A  offers  the  discriminating  DXer  an  unexcelled 

beam  antenna  that  really  punches  through  the  QRM 

.  ask  anyone  who  owns  one!  Features  5  fulJ 

sized  elements  on  a  2"  O.D,  x  34  ft.  boom. 

Low  SWR  across  the  entire  2Q  meter  band. 

The  I\/l"520A  is  shipped  UPS  in  two  cartons. 

M-520A 

5  ELEMENT  MONOBANDER 


^ 


^= 


The  magic  20  meter  beam :  M-420A  ...  4  elements 

on  a  26  ft,  boom.  Super  front-to-back  and 

side  rejection.  The  M-420A  ships  UPS  in  two  cartons. 

M-420A 

4  ELEMENT  MONOBANDER 


^-^^- 

--' 

-- 

^ 

^ 

-^  _-' 

^ 

^-^ 

-  -  -  ^^ 

i — '''^.. — . 

L — 

The  M-155A  is  the  top  of  the  ilne  15  meter  monobander.  This  is 
the  one  for  the  serious  DXer.  Top  performance  that 
will  make  you  heard  on  15!  5  elements  wide 
spaced  on  a  25'  7"  boom. 

M-155A 

5  ELEMENT  MONOBANDER 


r^ 

1^ 

^^■^^ — 

^ 

21.2 


21^ 


21.5 


The  M'105A  —  our  latest  10  meter  design  uses  W  -  I  -  D 
spacing.  WeJI  researched  design  provides  the  ultimate 
in  a  10  meter  antenna.  5  elements  on  a  23'  5"  boom. 

With  the  10  meter  band  making  a  strong 

comeback,  choose  our  model  to  fulfill  your  needs, 

Five  wide  spaced  elements  will  provide  a  top  performing  antenna 

M-105A 

5  aEMENT  MONOBANDER 
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^  Consumer  Products  Droision 

^Wilson  Electronics  Incorpoiated 

A  Sutiildisry  of  REGENCY  SLBCTROf^iCS,  ttiC. 
^  W2  4288  So,  Polaris  •  P.  O.  Box  19000  •   Las  Vegas,  Nevada  89119 

PhonB  (702)  739-1931    •  Telex  664  5Z2 


S^CJFtCATtO^S 

MODEL  MS^OaT]    model  M-J30A 

MODEL  MliSA 

MODEL  MIOSA 

B^nd  MKr 

14                  1                  14 

21 

2B 

WjK.fTKjrr  Pcwer  Irput 

L»0dl  Limit                 Legal  Limit 

L^l  Limit 

L*a.l  Limit 

Gjin  (dB) 

11.^                               10 

12-0 

12.0 

VSWR  111  Bswnsnw) 

\A.\                                  1.1:1 

1,1:1 

1.1:1 

SZotim                      S^phms 

SOohmi 

52o4irT>i 

Fron^-ttj  e*tk  Rs:fo  fdB) 

2S                               25 

26 

25 

Bwjrn  (0,D.  X  Length) 

2"  %  34'6-* 

2"  X  26' 

2"  X  3S'7' 

2-  X  23-5" 

No.  El«m«rtt3 

5 

4 

5 

5 

LPHflflft  Etsmflnt 

36fi" 

36'6" 

2S'3" 

ia'2- 

Turning  Radius 

2S- 

22-6" 

1?'6'* 

22'6" 

IUl*H  Diameter 

2"  O.D. 

2"O.D. 

r'  O.D. 

2"  O.D. 

BQQm  Did  meter 

2"  O.D. 

2"  O.D. 

£"0.D. 

Z'O.D. 

SurfMB  A  rod  (Sq.  Ft  J 

e,9 

7,6 

4. 26 

2.fl 

Wind  Load 

tn  \\n. 

1Q6  Ibi. 

lOS  Ibi. 

76  Ibi. 

As»mbf9d  Weight  (ApproJt.) 

70  Ibj. 

50  lbs. 

ao  lbs. 

3&  Ibi. 

ShippEnu  Weight  {Approx.} 

79  ih*. 

65  Ibi. 

46|[>t 

40lbJ. 

Matchinq  Method 

H«tA 

Bete 

Beta 

Birt9 

Pflcss  and  specif f cations  ^ub 

ect  to  chunfle  wil 

hout  notice. 
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DAYTON 

Despite  the  rapid  growtii  of 
the  Atlanta  Hamfestival,  Dayton 
pulls  'em  in  in  greater  nunnbers 
every  time.  It's  gotten  so  big 
that  it  is  difficult  to  see 
everyone  there.  No,  it's  impossi- 
ble. Whether  they  have  1 5,000  or 
20,000  in  attendance  is  irrele- 
vant^it's  too  much  to  handle. 

I  had  not  really  intended  to 
get  to  Dayton  this  time,  feeling 
that  I  would  do  better  to  spend 
the  four  days  involved  working 
on  Instant  Software  and  a  new 
publishing  project.  But  I  began 
to  waver  just  a  bit  when  they 
called  up  and  wanted  to  know 
where  they  could  reach  Jean 
Shepherd  K20RS  in  order  to  get 
him  to  entertain  at  the  banquet. 
Then  they  asked  if  I  would  be 
available  to  speak  on  the  micro- 
computer forum  .  .  .  and  I  gave 
in. 

Shep  v^as  outstanding,  as 
usual.  I  think  they  had  well  over 
1 ,500  at  the  banquet,  and  he  had 
them  in  stitches.  The  banquet 
was  nice  .  .  .  grilled  hockey 
pucks,  I  think.  I  wasn't  sure.  The 
potato  was  good,  which  is  more 
than  1  can  say  for  a  lot  of  restau- 
rants . .  .  and  the  company  was 
fine.  Most  of  the  entertainment 
was  a  bore  .  .  .  some  local  group 
singing  and  dancing  . . .  unfor- 
tunately none  of  them  were 
singers  or  dancers.  That  went 
on  incredibly  long.  The  MC  v^as 
excellent  ...  he  introduced  the 
two  hundred  or  so  people  at  the 
head  table  in  a  minute  and  a 
half,  making  some  very  enter- 
taining comments  as  he  went 
along. 

The  Dayton  crew  has  been  at 
it  for  years  and  they  are  cer- 
tainly professional  about  it. 
There  are  few  gMtches  in  the 
Hamvention. 

The  crowds  seemed  to  be 
down  a  bit  this  year— no  one 
knows  vjhy,  I  heard  rumors  that 
they  clocked  in  14,000,  com- 
pared to  19,000  last  year.  The 
aisles  were  easier  to  traverse. 
Other  later  reports  put  atten- 
dance at  17,000.  Big  deal... 
that's  numbers.  I  talked  with  ex- 


hibitors, and  sales  were  the 
best  ever,  no  matter  how  many 
were  there.  Some  dealers  went 
home  with  over  $50,000  in  sales 
for  the  three  days. 

Despite  long-term  delivery 
delays  promised  by  Drake,  I 
understand  that  dealers  were 
really  loaded  up  with  Drake  gear 
for  the  show  .  .  .  which  brought 
prices  down  to  perhaps  $5  or 
$10  over  cost  on  the  big  gear. 
While  this  is  hard  on  the 
dealers,  it  is  a  bonanza  for  the 
rest  of  us.  All  HTs  were  selling 
we(L  too.  I  don't  think  a  single 
dealer  went  home  with  an  HT  in 
his  truck.  The  showing  of  the 
first  prototype  of  the  new  Yaesu 
programmable  HT  helped  con- 
vince dealers  that  long-term 
stocks  of  the  more  traditional 
HTs  Vi/ould  not  be  prudent.  It's 
getting  time  to  liquidate  HT 
crystal  stocks. 

Swan  showed  their  nev^  line 
of  transceivers  and  wowed 
everyone.  Their  microproces- 
sor-controlled units  will  be  in 
short  supply  for  a  long  time.  The 
Japanese  are  going  to  have  to 
work  a  little  harder  to  keep  their 
large  share  of  the  US  market. 

But  long  after  the  new  ham 
gear  and  the  acres  upon  acres 
of  flea  market  fade  into  fuzzy 
memory,  the  Jean  Shepherd  en- 
tertainment at  the  banquet  will 
live  on  in  memory.  Long  after 
the  old  rig  we  bought  off  a  flea 
market  truck  that  chilly  Satur- 
day has  been  auctioned  off  at  a 
local  hamfest,  we'll  remember 
Shep  and  his  problems  with  the 
Texas  kilowatt  on  7182  kHz 
back  in  the  '30s.  "Doesn't  that 
sonofagun  ever  sleep?" 

ARMA 

The  most  recent  meeting  of 
the  Amateur  Radio  Manufac- 
turer's Association  came  the 
night  before  the  Dayton  Ham- 
vention and  was  sparsely  at- 
tended, considering  that  almost 
250  firms  run  ads  in  any  one 
month  in  the  ham  magazines. 

A  representative  from  the 
Electronic  industries  Associa- 
tion was  there  to  try  to  convince 


the  ham  industry  that  they 
might  do  better  to  join  the  EIA 
rather  than  fritter  around  with 
ARMA.  It  was  noted  that  only 
one  ham  manufacturer  is 
presently  a  member  of  EIA,  and 
that  one  admitted  discovering 
the  membership  with  some  sur- 
prise, a  sort  of  bonus  for  their 
CB  affiliation. 

I  don't  think  I  helped  that  proj- 
ect as  much  as  I  might  have 
when  I  reminded  everyone  that 
we  had  heard  this  same  story 
ten  years  ago  v^/hen  Bob  Waters 
lured  the  ham  industry  away 
from  a  ham  manufacturer's  as- 
sociation and  into  the  EIA.  The 
ham  industry  was  in  the  same 
division  as  the  pB  industry,  and 
thus  when  it  caifi^  to  any  con- 
flicts between  the  two  (and 
there  were  beauts,  like  220 
MHz),  money  talked  and  the 
ham  industry  seemed  to  get  a 
"deaf  ear. 

The  costs  of  joining  the  EIA 
are  not  insignificant.  It  would 
cost  73  about  S2.000  per  year  to 
belong,  with  few  (if  any)  benefits 
n/vhich  I  could  pin  down.  And 
then,  if  any  special  projects  for 
lobbying  came  up,  the  cost  of 
them  would  be  on  top  of  the  two 
thou.  Someday,  I'd  like  to  have  a 
general  idea  of  how  much  Hy- 
Gain  and  Johnson  put  into  the 
pot  to  get  more  CB  channels  on 
eleven  meters  and  the  220  MHz 
band  for  CB.  Both  of  those  proj- 
ects vy'ere  bummers,  incidental- 
ly. The  eleven  meter  expansion 
project  resulted  in  the  serious 
wounding  of  CB  and  cost  the  in- 
dustry billions.  It  sank  Hy-Gain. 

It  was  noted  that  ARMA  had 
not  been  able  to  decide  on  any- 
thing and  follow  it  through  with 
success.  The  effort  to  stave  off 
FCC  actions  on  linear  ampli- 
fiers was  an  abject  failure.  I  feel 
that  this  total  defeat  was 
primarily  due  to  the  lack  of  sup- 
port of  ARMA  by  some  of  the 
larger  firms  in  the  ham  industry, 
the  back-stabbing  [to  put  it 
politely)  by  the  ARRL,  and  the 
lack  of  strong  leadership  in 
ARMA  to  put  together  a  pro- 
gram with  which  to  fight  the 


TS-120S...i4  Ug  little  rig. 
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It's  a  compact,  up  to  200  watts  PEP  input, 
all  solid-state  HF  transceiver  with  such  standard  features 
as  built-in  digital  readout,  IF  shift,  new  PtL  technology 

...and  requires  no  tuning! 


Exciting  and  perfect  for  car  or 
ham  shack  use!  But,  there's  more 
to  say  about  the  TS-120S!  This 
unique  all  solid-state  HF,  SSB/CW 
transceiver  produces  a  hefty  signal 
and  also  offers  a  lot  of  other  great 
features  in  a  very  attractive,  com- 
pact package. 

FEATURES: 

•  All  solid-state  with  wideband  RF 
amplifier  stages.  No  final  dipping  or 
loading,  no  transmit  drive  peaking, 
and  no  receive  preselector  tuning! 
Just  dial  i/our  frequency;  and  operate! 

•  Five  bands,  plus  WWV.  Transmits 
and  receives  on  80/75.  40.  20,  15. 
and  all  of  10  meters.,, and  receives 
WWV  on  15  MHz. 

•  200  watts  PEP  (160  watts  DC}  input 
on  80-15  meters,  160  watts  PEP  (140 
watts  DC)  input  on  10  meters.  LSB, 
USB,  and  CW. 

•  Digital  frequency  display  (standard). 
100-Hz  resolution.  Six  digits.  Special 


green  fluorescent  tubes  eliminate 
viewing  fatigue.  Analog  subdialjtoo, 
for  backup  display. 

•  IF  shift  (passband  tuning),  to  remove 
adjacent-frequency  interference  and 
sideband  splatter. 

•  Advanced  PEL  circuit,  which  elim- 
inates need  for  heterodyne  crystal 
element  for  each  band.  PEL  lock 
frequency,  CAE  marker  signal,  and 
counter  clock  circuit  use  single  ref- 
erence frequency  crystal.  Simplifies 
circuitry,  improves  overall  stability. 
Also  im.proves  transmit  and  receive 
spurious  characteristics, 

•  Attractive,  compact  design.  Measures 
only  3V2^'high  X  9y4"wide  X  13^2'^ 
long,  and  weighs  only  4.9  kg  (11.7 
lbs.).  A  perfect  size  for  conve- 
nient mobile  operation  and  rug- 
ged enough  for  either  mobile  or 
portable  use.    Also  has  all  the 
desired   features  for  optimum 
ham-shack  operation  at  home. 


•  Noise  blanker.  Youll  wonder  where 

the  ignition  ^noise  went. 
See  the  big  little TS-120S  rig  and  match- 
ing accessories  (VFO-120  remote  VFO. 
SP-120  external  speaker,  PS-30  AC 
power  supply,  MB-100  mobile  mount- 
ing bracket,  AT-120  antenna  tuner  and 
YK-88C  CW  Filter)  ai  your  nearest 
Authorized  Kenwood  Dealer! 


STILL  AVAILABLE... 
KENWOOD  TS-5205 


^KEIM^A/OOD 

"I"        •  • '  pacesetter  m  amateur  radio 

TRIO-KENWOOD  COMMUNICATIONS  INC. 
nil  WEST  WALNUT/COMPTON,  CA  90220 
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FCC  and  win. 

One  of  the  more  serious  prob- 
lerTfS  facing  any  industry  asso- 
ciation is  the  seeming  pref- 
erence for  the  death  of  annateur 
radio  over  accommodation  be- 
tween the  US  manufacturers 
and  importers  of  Japanese 
(called  "foreign")  equipment.  I 
can  understand  the  emotions 
involved,  particularly  when  you 
consider  that  somewhere 
around  70%  of  the  ham  gear  be- 
ing sold  is  being  imported  from 
Japan.  Tve  heard  repeated 
claims  that  the  Japanese  are 
selling  this  ham  gear  at  a  toss 
here  in  order  to  destroy  the  US 
manufacturers,  I'd  sure  like  to 
see  some  proof  of  this  conten- 
tion. 

On  the  surface  of  it,  the  high 
sales  of  Japanese  equipment 
seems  to  be  the  result  of  a  lot  of 
advertising,  excellent  design, 
good  marketing,  and  factors 
such  as  this.  The  Japanese 
have  some  unfair  advantages, 
I'll  admit,  in  that  they  have 
about  400,000  hams  in  Japan  as 
a  market  that  is  virtually  closed 
to  our  manufacturers.  With 
about  double  the  market  for 
ham  gear,  they  can  afford  to 
spend  more  on  design  and  run 
larger  production  runs  .  .  . 
which  means  lower  costs. 

Then  there  is  the  matter  of 
Japanese  productivity  vs.  that 
of  the  US,  A  recent  article  in  For- 
tune pointed  out  that  the  US  has 
been  down  toward  the  bottom 
of  the  list  in  worker  productivity 
improvements.  The  Japanese 
have  been  building  new  and 
more  automated  plants,  while 
our  unions  and  government 
have  been  making  it  almost  im- 


possible for  us  to  do  the  same, 
thus  forcing  dealers  to  seil  im- 
ported equipment  which  has 
more  features  and  costs  less. 

There  have  been  some  strong 
moves  to  turn  this  around.  Swan 
has  stopped  importing  their 
equipment  and  is  now  making 
everything  here  in  the  US.  Their 
new  lineof  transceivers  is  going 
to  have  a  strong  effect  on  the 
market,  for  they  are  taking  ad- 
vantage of  microcomputer  tech- 
nology. But  other  US  manufac- 
turers have  been  complacent, 
telling  dealers  that  they  are  so 
busy  with  other  things  that  ham 
gear  will  be  six  months  or  more 
back-ordered.  And  one  major 
firm  which  has  been  making  a 
big  deal  out  of  hams  buying 
American  has  some  very  clearly 
indenttfiable  Japanese  parts  in 
its  new  rig. 

Some  of  the.  US  problems  un- 
doubtedly could  be  cured  if  we 
could  get  the  government  out  of 
the  act.  1  talked  with  one  manu- 
facturer recently  who  had  had 
his  plant  closed  down  by  OSHA 
because  they  found  a  fire 
escape  support  column  which 
was  painted.  It  seems  that  they 
could  not  inspect  the  column 
for  any  possible  cracks  ...  so 
everyone  had  to  be  sent  home 
until  the  paint  could  be  removed 
from  the  fire  escape  column. 

OSHA  seems  to  be  the  cause 
of  the  recent  semiconductor 
plant  shutdown  which  caused 
incredible  consternation  in  the 
entire  electronics  industry.  The 
earty  estimates  are  that  much 
over  $10  billion  was  lost  as  a 
result  of  this  unnecessary  ac- 
tion. Some  20$  chips  were  being 
bid  up  to  S5.00  and  more  by  con^ 


CBTO10 

Many  readers  have  written  or  called  to  ask  about  obtain- 
ing back  issues  which  contain  articles  in  our  "CB  to  10" 
series.  For  everyone's  information,  the  issues  which  have 
thus  far  featured  "CB  to  10''  articles  are  listed  below. 
1977— May— Part  I— ''Bandplan  and  Crystal  Informa- 
tion'' 

1977— Jul— Part  II— "Conversion  Data" 
Part  lll-^-Converting  theTRC-47" 
Part  IV— "Johnson  123A  Mod" 
Part  V— "Converting  the  Hy-Galn  670B" 
1977— Dec— Part  VI— "Antenna  Suggestions" 

Part  VI I— "Convert  a  TRC-11" 
1978— Feb— Part  Vlll— "The  Publicom  I" 
1978— Jul— "How  About  SSB  CB  Conversions?'' 
1978— Aug— Part  IX— "A  Pair  of  Radio  Shack  Rigs" 
1978— Sep— Part  X— "Realistic's  Mini  23" 

Part  XI— "Hy-Galn's  PLL  Rigs" 
1978— Oct— Part  XI  I— "Convert  a  Kraco  PLL  Rig" 
1978— Nov— Part  Xlll— "The  Lafayette  Telsat  SSB- 
75'^ 
Part  XIV— "A  Realistic  PLL  Rig" 
Part  XV— "A  Realistic  HT" 
1979— Jan— Part  XVI— ^'A  CW  Conversion" 

Part  XVIt— "SBE  and  Pace  Rigs" 
1979— May— Part  XVlll— "Several  PLL  Rigs" 
1979— Jun— Part  XIX— "Lafayette  SSB  Rigs" 
These  issues  may  be  purchased  at  $3.50  for  5  of  your 
choice  (order  #STO500),  $1 4  for  10  of  your  choice  (#  ST1 000), 
or  $25  for  25  of  you r  choice  (#ST2501 ).  I  nclude  $1  f  or  postage 
and  handling,  and  send  your  order  to  73  Radio  Bookshop, 
Peterborough  NH  03458. 


tractors  frantic  to  finish  con- 
tracts on  time  or  by  manufac- 
turers being  pressured  by  cus- 
tomers for  delivery. 

I  doubt  if  they  are  having 
nearly  as  much  government 
harassment  in  Japan  ...  and 
this  means  that  they  can  be 
more  competitive  with  us.  If  you 
read  much  about  Japan,  you 
know  that  workers  take  their 
jobs  very  seriously  and  are 
dedicated  to  their  employers. 
The  excesses  of  many  industri- 
alists of  a  hundred  years  ago 
spawned  a  strong  union  move- 
ment in  the  US,  and  some  of  the 
ramifications  of  that  have  not 
been  helpful  in  making  us  com- 
petitive with  other  countries. 
The  strong  union  positions  in 
England  have  been  a  powerful 
factor  in  keeping  that  country 
from  being  seriously  com- 
petitive with  much  of  the  world. 

In  the  microcomputer  field, 
no  other  country  has  been  able 
to  provide  any  serious  competi- 
tion for  the  US.  You  can  bet  that 
the  Japanese  microcomputer 
makers  have  been  over  here,  siz- 
ing up  the  market,  but  they 
haven't  been  able  to  do  much 
about  it.  Between  our  techno- 
logical advances  and  the 
dollar/yen  situation,  US  firms 
are  getting  into  better  positions 
to  give  the  Japanese  a  run  for 
their  money.  Where  we  are  not 
being  held  back  by  union  re- 
strictions on  modernization  and 
excessive  government  regula- 
tion, we  can  ral^e  hell  with  im- 
ports. 

Well,  getting  back  to  ARMA, 
the  suggestion  was  made  that 
instead  of  trying  to  represent 
Jhe  industry,  getting  involved 
with  battles  with  the  FCC,  or  try- 
ing to  help  our  WARC  position, 
it  be  made  more  of  a  social  club 
. .  .  perhaps  with  an''  industry 
friendship  dinner  during  the 
■  more  important  hamfesls  and 
conventions.  If  the  group  is 
afraid  to  tackle  anything  more 
meaningful  than  that,  then  let's 
have  dinner  meetings  and  eat. 
That's  better  than  protracted 
meetings  hassling  over  bylaws, 
dues,  and  elections,  which  are 
just  an  enormous  waste  of  time 
and  of  little  interest. 

There  is  one  point  of  history 
that  I  would  like  to  clarify  since 
it  seems  to  already  be  in  the  pro- 
cess of  being  rewritten.  It  was 
mentioned  at  the  ARMA  meet- 
ing that  the  opinion  about  trying 
to  do  something  to  help  the 
amateur  radio  position  at 
WARC  was  about  evenly  split.  I 
might  remind  ARMA  that  the 
motion  to  tackle  this  project 
was  made  by  Tom  Gentry  of 
loom— it  was  carried  with  one 
and  only  one  negative  vote. 

I  recognize  that  the  eventual 
scuttling  of  the  project,  which  I 
attribute  to  Ham  Radio  maga- 
zine, calls  for  a  distribution  of 

Continued  on  page  1 64 


FEAL- STATE- OF  THE- AfiT 


TWO  NEW  AC-DG^  BATTERY  PORTABLE  COUNTERS 

•'  • '  '■-"•    - '      '   1 0Hz  to  etXElHz  Frequency  Counter 

*  Prfjr:^  on  TCXO  time  base  0.1  f^^M  Stability  17-40''C  •  Super  Sensitivity  wrth  preamps 
in  bn-T-il^i  HI-2  &  60  Ohm  inputs  <  K/  mV  to  1 50  IVlHz  <50  mV  @  600  MHz 

•  Aula-  Decimal  Point  •  Aiuminum  C  :is^  •  Soci^eted  tC*s  •  Three  position  attenuator: 
XI,  XtO,  X100  {avoids  faise  counting) 

:,#OPTO'B000,1  A    Factory  Assembled  -  2  Year  Guarantee  $32S.&!i 

^^OPTO-8000.1  AK  Kit  Fom  - 1  Year  Parts  Guarantee $279-95 

-'#l4k'CAD-eO  NI-OAD  Battery  t^ai:k  (siislalis  in  case) $   19.95 

-,--  v-i  :  s   -iQ  Hz  to  600  MHz  Miniature  Counter 

*  XTAL  {rC)«0)Time  Base  ±,08PPMrC  Standard  •  Aiuminum  Case  •  Ht-2  &  50  Ohm  Inputs 

•  1  Bee,  St  r/10SBc,  Gate  times  •  Auto  Dec.  R,  •  Buiit-ln  Prescaier  and  Preamps  Standard 
#QPTO-7000      Factory  Assembled  - 1  Year  Guarantee    $1 39.95 

-*0PTO-70O0K   Kit  Form $99.95   #AC-70    AC  Power  Pak  $     4.95 

-itM<:Ap-70        Ni-CAD  Batte-y  P=:,::H  :it>d  Charger  Circuitry $  1 9.95 

:#TCJ«0-70         09*.:mt,\  Precision  '  C^Xu  Time  Base  0. 1  PPM .  1 7^'40'C;  . : .   ......$  79.95 
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Digital  Capacitance  Meier 

•  FefllureG  fieri:.  1978  Radio  EleQSFon3G:s?^&53zin^  •  Mespuras-lrotii.l  p«vlB-9999iaf(Et.  •  4"JUmbfl  Li^D 

.fi'D-^gi:.-?  m  Aluminum  Case  «  Accbr^cy  oi  .1  %  leas  One  dl^fl^ 
H  CM  ■  1 000  Factory  Msembimi  . .      . .  $  ^  .^9  9f>         #p-<i  000  Pmbo  M.^ 

#CM-1000K  Kit  Form ^'2^3f.  #P-1  OOOK  F-ubL^  i^  i  ^"^  ^-'^ 

Precision  Thermometer 

For  Ubewitli  Digital  Voltmeter  #  Quiput-  iDmvyurjjvjtirtJTa  •  :^iwi(<;hfiijie:Fahneiihe*it/0^i^niB 
*  Resoiutic^to  .0r'with4ya  Digit  Meie;^  *  Reriusrfia  ivm  S>V  0^StF^&  ■  no>  mcsu^fjd 


#  T-1  <yO  Fr,ntory  Assembled  &  CalibfgSed  .^50.95      ff  T'1  OOPh  Kli  Foi  nr- 

#D-460t  Antenna,  RuutJer  ojr.K.  RPPiokup,  ^ij:^^  mii:- 

#D-1 46  Antenna,  Rubber  Ducit,  •^^f^  Mll^ 
#RA-BNC  Ri  jJTiJ-A-ngie  BNC  A:JsOtO<  «ur  ALiL>vy  Sv\t^rmiiE 

#P-10D  biVi  Ohm,  1X  Direct  Coi'-k;.l:-  l-m  hK  h^ybe 
#P--t01  Lo-Pass,  Attenuates  RFai  lUdii;  rr'^qufi.LJrtia 
#P^1 02  Mj.^,  2X  High  impedancu-.yfliiiHaJ pLKrpqiB  . . 


:|3|,^>. 


TERM?;  OrdarB  [d  U.S.  and:  Canada  ood  b^  to 
iniiKirtnini  <y  £1  n.OO  p*?  i::r^St"<  Isr  sfir]fif>nv3.  hrvritSI|f>g 

■and  iivauraiK'E!.  To  hJI  othe'i  Dountri^^n  Add  1Q%  Ql 
tirilol  cirdar    FsQer^a  rfl^idynls  ii^  4^  sla^Q  r[K- 

^QT^  me|lchiw^e  Is  '^Nipped. 


Phone  Orders 
(305)  771-2050  •  771-2051 


OPTOELECTRONIC8JNC.    I 

SS21  H.E.  14th  Avenue,  Fort  LamderdaJeT  Florida  33334        fl 


^  Swan's^ 
Success  Story: 

100MX  Power  House 

The  Field-Proven  Rig  the  Whole  World's  Talkin 


mi 


ALL  Bands 


elieve  jtf  < 
your  dealer. 
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boards  to  withstand  the 
rugged  nnobJIe  environment. 


ELECTRONICS 


305  Airpon  Flofld 
7i4-7S7^7a2:5 


A  Knob  with  a  new 


tWKt"^ 


Swan  Astro  150  Exclusive 
Microprocessor  Control 

w/nnemory  gives  you  over 
100,000  fully  synthesized 
'requencies,  andjporel 


I  VRS  — Variable  Rate 
Scanning,  a  dramatio  new 
technique  for  unprecedented 
tuning  ease  and  accuracy 

I  POWER  —  235  watts  PEP  and  CW 
on  all  bands  for  that  DX  punch 

I  Advanced  microcomputer 
technology  developed  and 
nnanufactured  in  the  U.S.A. 


^u^  authonzed  SWAN 


FufI 

Break-in 

CW 

{Of  semi. 

switch 

selected) 


10M  —  2B.ti-30.0  MHz 
115IVI_:^Q.8- 23.0  MHz.; 
^aiVt.—  l3.a-T6.0f^Hz 
40M—    6.0-0,3  MHz 
MHz 

1&0M—  1.8-2.^  MHz' 
Mn  lieu  af  10M  band 
ftH  Model  Astffl  t?it 


Mike  Tuning 

For  accurate  TOO  H^ 
steps  or  fixed  rate  scan. 


Pow^r  Supply      I 
v/ith  Speaker 


THE  MOST  ADVANCED  HF  SSB  TRANSCEIVER  AVAILABLE 
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SWAN  ASTR0 150 


305  AJr port  Road  /  Oceanside.  CA  92054  /  714-757-7525 
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MEMORIES 


I  was  reading  my  March  issue 
of  73  and  noticed  your  story  of 
the  trip  we  took  to  Europe  in  Oc- 
tober, 1963. 1  always  felt  that  the 
idea  of  the  Institute  of  Amateur 
Radio  was  a  very  good  one  and 
that  hams  getting  to  know  hams 
through  group  tours  to  other 
countries  was  an  excellent  way 
of  promoting  amateur  radio. 

[  am  a  holder  of  a  lifetime 
subscription  to  73  (yes,  I  was 
one  of  the  lucky  ones  who  sub- 
scribed in  Miami  back  in  '61  or 
'62),  and  I  Inave  followed  you 
through  your  editorials.  Many 
times  1  started  to  write  and  tell 
you  how  much  Anna  and  I  en- 
joyed the  trip,  but  somehow  1 
never  got  around  to  it. 

Do  you  remember  your  minia- 
ture greyhound  jumping  off  the 
bed  and  breaking  its  leg?  Or  An- 
noraTodd  yelling  that  she  want- 
ed to  get  off  at  "Arts  and 
Meters"  underground  station  in 
Paris?  Wasn't  the  cannelloni 
good  at  the  restaurant  in  Rome 
where  we  went  with  you  one 
evening  and  ate  in  the  open-air 
section?  Do  you  remember 
when  one  ofthe  single  guys  had 
to  double  up  in  the  room  with 
the  gal  in  the  red  coat  and  her 
husband?  I  can't  remember  her 
name,  but  in  a  crowd  we  would 
all  say,  "Follow  the  gal  in  the 
red  coat." 

Well,  Tve  finally  gotten 
around  to  telling  you  (after  all 
these  years)  how  good  I  think 
your  idea  was  and  how  great 
the  trip  was.  I  have  gone  many 
places  since  then,  but  never 
had  one-tenth  the  fun  we  all  did 
on  that  momentous  trip  to 
Europe  by  73  hams.  If  that  trip 
could  ever  be  duplicated  and  it 
leaked  out  how  much  fun  it  was 
and  how  interesting  It  was  to 
meet  hams  from  other  coun- 
tries, you  would  have  to  form  a 
full-time  travel  agency, 

1  have  recently  retired  from 
practicing  dentistry,  and  Anna 
and  I  moved  here  to  the  moun- 
tams  of  western  North  Carolina 
from  Miami,  Florida,  Good  iuck, 
Wayne,  and  keep  up  the  good 
work, 

Lamon  L  Whiddon  K4MHY 
Boone  NC 

It  was  January,  1961,  and  you 
were  Life  Subscriber  #7,  / 
remember  it  well!  The  Italian 
greyhound  was  named  Petite 
Chlenne  because  that's  what 


everyone  called  her  when  we 
got  to  Paris.  The  Rome  restau- 
rant was  the  Tres  Seals n I  and  it 
is  still  there  and  superb.  I  often 
look  at  the  slides  and  relive  that 
f antes  tic  trip. — Wa  yne. 

Somehow  I  was  propelled  to 
open  the  March  copy  of  73  and  I 
read  Never  Say  Die, 

My  husband  has  been  dead  a 
year  and  I  had  not  opened  any  of 
his  ham  magazines  until  today. 
As  one  of  the  XYLs  on  that  1963 
trip  to  Europe,  1  want  to  thank 
you  for  renewing  all  those  won- 
derful memories. 

It  would  be  wonderful  to  be  in 
contact  with  the  travel  group 
again. 

Annora  Todd 

222  W,  Hawthorne  St. 

Aurora  MO  65605 


SCHOLARSHIPS 


High-school  graduates  who 
plan  to  enter  college  this  fall 
and  who  are  licensed  amateurs 
may  be  eligible  for  one  of  the 
$250  scholarships  offered  by 
the  Atlanta  Radio  Club.  If  you 
qualify,  write  to  the  ARC 
Scholarship  Fund,  PC  Box 
77171,  Atlanta  GA  30357. 

Philip  J.  LattaW4GTS 
Marietta  GA 


ABSURDITY 


I  feel  that  the  idea  of  each  ITU 
country  having  one  vote  each  at 
WARC  is  absurd. 

Although  some  people  have 
expressed  discontent  at  the 
very  idea  of  one  country  having 
more  say  than  another,  citing  it 
undemocratic,  I  see  it  as  just 
the  opposite.  I  see  it  undemo- 
cratic when  a  handful  of  radio 
users  have  the  same  vote  as 
millions.  This  is  totally  unrea- 
sonable for  the  millions  of  radio 
users,  since  the  more  operators 
there  are,  the  more  air  space  is 
required. 

The  only  truly  fair  way  on 
which  to  base  votes  is  on  radio 
population.  Because  it  is  not  go- 
ing to  change,  1  feel  the  US 
should  drop  out  of  the  ITU. 
Many  countries  play  the  ITU 
game  during  conferences  and 
then  disregard  the  decisions 
made  afterwards,  anyway. 

William  D.  MatteoWB2IVI 
Toms  River  NJ 


WPiX 


From  time  to  time,  you  men- 
tion your  television  career.  With 
this  in  mind,  I  thought  you  might 
be  interested  i  n  the  accompany- 
ing picture  which  shows  a 
young  (1948)  Wayne  Green,  hair 
and  a[l,  behind  a  WPIX  RCA-TK 
10  camera. 

1  believe  the  man  at  the  piano 
is  Sigmund  Spaeth,  who  had  a 
program  called  "The  Tune 
Detective." 

I  am  sure  your  loss  to  TV  was 
a  gain  for  amateurs. 

Otis  Freeman 

WPIX,  Inc. 

New  York  City  NY 

Thanks,  Otis!  Sure,  I  remember 
Dr.  Spaeth  and  his  program  .  , . 
and  little  things  like  the  night  I 
did  the  Woody  Woodpecker  celt 
for  him  on  camera.  I  remember " 
the  Gloria  Swan  son  show,  too, 
with  Zasu  Pitts  and  a  lot  of  other 
old-time  stars.  Those  were  fan- 
tastic times.  The  hair?  Heck,  my 
father  has  more  hair  than  l-dcr 
. . .  so  did  his  father,  right  up  un- 
til he  died .  .  .  but  then  they 
didn't  have  the  aggravation  of 
my  first  wIfe.—Wayne. 


SURPLUS 


I  just  read  an  article  in  one  of 
the  back  issues  of  73.  The  issue, 
Feb.,  78j  had  an  article  by 
James  C.  Chapel  W9HDA,  en- 
titled "Surplus  Adventures- 
pound  foolishi"  He  didn't  feel 
he  could  trust  a  company  to 
ship  a  signal  generator  to  him 
from  a  government  surplus  out- 
let. Well,  this  definitely  points 
out  a  need  of  hams. 

I  want  to  become  a  ham  but 
suffer  from  a  pecuniary  defi- 
ciency. Since  I  work  at  the 
Ogden  depots  which  is  a  major 
electronics  surplus  outlet  in 
Utahj  I  think  I  can  benefit  all 
those  out  there  who  wish  to  pur- 
chase this  equipment  and  who 
do  not  wish  to  suffer  expense- 
wise  In  the  process!  In  short,  I 


offer,  for  a  reasonable  fee,  to 
ship  what  they  wish  from  Ogden 
to  wherever  they  may  desire. 

My  background  consists  of 
thirteen  years  in  electronics, 
the  last  6  months  of  which  have 
been  as  a  quality  control  in- 
spector in  the  same  field.  I 
could,  most  likely,  even  inspect 
the  item  they  wish  to  bid  on, 
given  enough  lead  time.  Not  on- 
ly will  all  the  hams  out  there 
benefit,  but  maybe  Til  finally  be 
able  to  join  the  fraternity. 

If  I  should  thrive  at  this,  \  shall 
definitely  make  it  a  business 
and  we'll  all  benefit  because 
then  I'll  be  able  to  afford  to 
advertise  in  your  superb  mag- 
azine. Until  then,  I  shall  have  to 
rely  on  your  largess  to  print  this 
in  your  next  Letters  coiumn.  If 
anyone  out  there  is  interested, 
please  have  them  include  an 
SASE. 

Thomas  W.  Newbery 

610  North  Liberty  St. 

Ogden  UT  84404 


HOT  CHIHUAHUA 


I  am  returning  to  the  frontiers 
of  Texas  again,  this  time  back^ 
packing  in  the  arid  wilderness 
mountains  of  the  Chihuahuan 
Desert.  Please  publish  the  par- 
ticulars of  the  expedition  so 
that  more  experimental  NBVM 
stations  may  participate.  One  of 
the  following  mountain  ranges 
wi  11  be  selected  for  a  base  camp 
above  the  desert  floor  where 
temperatures  will  be  more 
tolerable  while  operating: 
Chisos,  Davis,  Glass,  Guada- 
lupe, Christmas,  SoMtario,  or 
Caballo  Muerta. 

We  will  carry  in  all  water, 
radios,  a  solar  array,  food,  and 
shelter.  We  will  be  operating 
Sunday,  July  1,  through  Satur- 
day, July  7,  with  a  two-Watt  out- 
put transceiver  in  NBVM,  SSB, 
and  CW  modes  on  all  HF  bands. 
In  addition,  we  will  carry  a  Tem- 
po 81  2-meter  FM  hand-held  (1 .5 
Watts).  There  are  a  few  VHF 

Continued  on  pags  176 
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10  METER  CONVERSION  KITS 
FOR  CB  RADIOS  AM  and  SSB 

•  Kits  for  over  300  Models  of  CB 
Radios 


•  Low  Cost  from  $10.00 

Easy  to  Install  witfi  All  Instructions 
Tune-Up  Procedure     Alignment 

•  KITS  FOR  MOST  POPULAR  UNITS 

Over  5,000  Satisfied  Customers 

•  Write  or  Call  Today  for  FREE  list 
of  kits.  If  we  don't  stock  it—well 
make  a  kit  for  you. 

AMERICAN  CRYSTAL  SUPPLY  COMPANY 


PO  Box  638 

W  Yarmouth,  MA  02673 

(617)  771-4634 


i^A58 


CONNECTOR  ASSORTMENT 
$25.00  $23.50  ^^^h 

Postpaid  lots  of  three 

includes:  5^PL2S9.  5-S0239,  5-UGI75,  5-UG]76. 
2  -  PL25&,  J  -  DM,  f  -  M3S8,  I  -  M35?,  i  -  UG255, 
I  -  UG273,    2  -  PL2&9PO,     I  -  i02l-20,     I  -  Lightning 

Ma^ef  Charge  &  Visa  accepted  /Send  for  Free  Catafog 


CDAKIT    -<^' 


P.O.  Box  IDI-A  Dumon^  N.  J.  07621 

Circle   C2I    on    Reader  Service  Card 


B!-DiRECTIONAL 

CASSETTE  RECORDERS 
•  SPECIAL  BARGAIN  SALE* 


Every  now  and  then  we  run  into 
something  unusual  in  our  shopping  for  equip- 
ment In  this  case  it  was  a  particularly  good 
buy  on  Sonex  cassette  recorders.  We  needed  a 
bunch  of  recorders  for  code  Upe  duplication 
.  ,  but  in  order  to  buy  at  a  low  price  we  had  to 
take  about  50  more  than  we  needed.  You  bene- 
fit These  cassette  recorders  record  and  play 
both  directions  without  stopping.  You  might 
expect  to  pay  from  S250  up  for  a  recorder  like 
this  . . .  we'll  pass  them  along  at  our  cost  .  .  . 
after  all,  we're  not  in  the  recorder  business. 
While  they  last,  gel  these  recorders  for  $75 
each.  One  to  a  customer,  please  .  .  .  don't  be 
greedy.  You  can  call  up  the  Radio  Bookshop 
and  place  your  order  with  a  charge  card: 
603- 924-3873, 

_3Jy^GAZINE,  PHTERBOROIGH,  NEW  HAMPSHIRE  034S8_ 


FOR  BEST  PRICE  AND 
FAST  DELIVERY 


CALL 


TOLL  FREE 


^  >41A/VLRAQU1jCENl 


\ 


Floor  Space:  39"  Wide  30"  Daep 

I 


. .  .at  last . . . 
your  shack  organized! 

A  beautiful  piece  of  fumhure  —  your  XYL  will  love  it! 

S149.95S-F  RADIO  DESK 

Deluxe "  Ready  to  Assemble 

Designed  with  angled  rear  shelf  for  your 
viewing  comfort  and  ease  of  operation. 

FINISHES:  Walnut  or  Teak  Stain. 
Also  available  in  Unfinished  Birch,  $1 34.95 
Additional  lr>formation  on  Request. 

Checks,  Money  Orders,  BankAmerrcard 
and  Master  Charge  Accepted. 

F.O.B,  Culver  City.  (In  Calif.  Add  6%  Sales  Tax.) 


L* 


,^S3Z 


S-F  AMATEUR  RADIO  SERVICES 
4384  KEYSTONE  AVENUE  •  CULVER  CITY,  CALIF.  90230  —  PHONE  (213)  837-4870  , 


^* 


THE  SMART  CHOICE  IN      ^ 

REPEATER    CONTROL 

Now  with  three  exciting  new  features: 


IMAGINE  A  CONTROLLER  — 
SO  VERSATILE  It  provides  four  differ- 
ent clashes  of  output  functions  In  addi- 
tion loatJtopatchand  reverseautopatch. 
SO  RESPONSIVE  It  sends  ttilrteen 
Morse  codded  messages  to  keep  you 
fully  Informed.  Messages  like  BZ  if  you 
try  to  access  a  busy  autopatcfi  line. 
SO  ADVANCED  it  uses  microproces- 
sor technology  and  non-falsing  digital 
lone  decoding. 

SO    PERSONALIZED     Ihet    many 
features    are   custom   programmed    to 
accommodate  your  unique  needs. 
SO  EASY    It  can  be  Installed  in  minutes 
with  only  five  essential  connections. 


^M69 


•  Long  Distance  Calling 

•  Autodialing 

•  Remotely  selectable 
timeout  limits 


NOW  imagine  automatic  dialing  of 
emergency  telephone  numt>ers,  long 
distance  autopatch  catling  under  control 
op  supervision,  plus  remotely  command- 
able  timeout  limits  to  match  various 
operating  conditions  and  you've  just 
imagined  the  MARK  3C. 
The  MARK  3C  Is  &  complete  control 
system  with  all  audio  and  logic  circuitry, 
status  display,  and  power  supply  in  one 
handsome  cabinet,  its  third  generation 
design  can  replace  racks  of  hardwired 
equipment  while  giving  vastly  expanded 
capability. 

Get  the  field-proven  power  that  only  a 
MARK  3C  can  give  at  $995.  (100% 
factory  assembled  and  tested) 


Call  or  Write  for  specifications 

MICRO  CONTROL  SPECIALITIES         (617)  372-3442 

23  Elm  Park,  Groveiand,  Ma.  01834 


t^  Reader  Service-- see  page  21 1 
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Looking  H/est 


B/'/IPastemBk  WA6/TF 
24854-C  Newhsif  Ave. 
Newh3i}CA91321 

Mike  Davis  WD6FFV  of  Tor- 
rance, California,  is  a  real  live 
13-year-old  hero.  On  the  eve- 
ning of  April  24th,  Mike's  par- 
ents gave  him  pernnissJon  to 
stay  up  late  in  order  to  indulge 
In  a  bit  of  his  favorite  pastime: 
operating  his  station  and  hunt- 
ing DX.  Everyone  else  in  the 
house  v/as  asleep  as  Mike 
searched  the  band  looking  for 
the  western  Caroline  Islands. 
At  about  1:00  am  on  the  morn- 
ing of  April  25lh,  Mike  happen- 
ed across  a  QSO  between 
someone  on  a  fishing  boat  off 
the  coast  of  Jamaica  and  some- 
one in  New  Zealand.  Condi^ 
tions  between  the  craft  (later 
identified  as  the  fishing  vessel 
Carmen]  and  ZL-land  were  poor 
at  best,  and  the  information  ex- 
changed showed  that  an  emer- 
gency existed.  When  those 
aboard  the  Carmen,  identified 
as  the  boat's  ov^ner  Leonard 
Hutchinson  and  crew  members 
David  Dalquist  and  Sergio 
Perez,  again  sent  out  a  "May- 
day" call,  Mike  responded,  ob- 
tained their  latitude  and  longi- 
tude, and  phoned  this  informa- 
tion to  the  Long  Beach  Coast 
Guard  station,  which  in  turn 
relayed  same  to  Miami.  The  sit- 
uation was  this:  The  Carmen 
was  some  60  miles  off  the 
coast  of  Jamaica,  tt  had  been 
severely  battered  by  high  winds 
and  rough  seas  and  was  taking 
on  water.  Those  aboard  knew 
that  the  craft  wouid  sink:  they 
needed  immediate  rescue. 
Mike  spent  the  next  45  minutes 
relaying  information  between 
the  Coast  Guard  and  the  strick- 
en Carmen  until  the  signal  from 
the  vessel  disappeared  due  to 
changes  in  propagation.  It  was 
at  that  time  that  a  W5  in  New 


Mexico  acquired  the  Carmen^s 
signal  and  continued  the  relay 
between  the  Miami  Coast 
Guard  and  the  Carmen. 

As  a  result  of  Mike's  quick 
thinking,  the  Coast  Guard  dis- 
patched a  rescue  plane  which 
dropped  a  pump,  rescue  raft, 
and  marine  Coast  Guard  radio. 
Later,  the  cutter  Sherman  took 
the  stricken  75'  Carmen  in  tow 
and  brought  it  back  to  Montego 
Bay,  Jamaica.  A  spokesman  for 
the  Coast  Guard  credited  the 
success  of  the  rescue  to  Mike's 
quick  thinking  and  positive  ac- 
tion. Because  he  maintained  his 
cool,  three  men  who  might  have 
drowned  are  alive  today.  They 
have  a  13-year-old  amateur 
radio  operator  in  Torrance, 
California,  to  thank  for  this. 

THE  "HAIL-TO-THE-QUEEN" 
DEPARTMENT 

Nate  Bnghtman  K60SC  is  an- 
other amateur  we  can  all  take 
pride  in.  He  is  a  ham  who  had  a 
dream  and  persevered  for 
twelve  years  to  see  it  come  true. 
Thanks  to  Nate,  amateur  radio 
is  now  operational  in  full  view  of 
the  general  public  on  a  day-to- 
day basis  aboard  one  of  south- 
ern California's  most  re- 
nowned tourist  attractions:  the 
Queen  Mary  ocean  liner  now 
permanently  docked  in  Long 
Beach  harbor, 

Nate  is  a  member  of  the 
Associated  Radio  Amateurs  of 
Long  Beach,  California.  Twelve 
years  ago,  when  the  Queen 
Mary  made  her  last  sea  voyage 
from  England  to  her  final  home 
in  Long  Beach,  Nate  and  his 
club  thought  that  it  would  be  fit- 
ting to  have  an  operational  ama- 
teur station  on  the  trip.  Nate 
spearheaded  the  drive  and  suc^ 
ceeded.  It  was  at  that  time  that 
the  idea  of  a  permanent  station 
came  to  him.  Having  an  (dea 
and  making  it  come  true  are  not 


always  one  and  the  same.  In 
this  case  it  took  years.  During 
its  transition  from  an  ocean 
liner  to  a  tourist  attraction  and 
hotel,  the  original  wireless  room 
had  been  dismantled.  Nate's 
idea  was  to  restore  this  room  to 
as  close  to  its  original  state  as 
possible  and  then  add  a  perma- 
nent amateur  station. 

On  April  22,  1979,  Nate's 
dream  came  true.  On  that  eve- 
ning, Sharon  and  I  attended  a 
special  invitational  press 
preview  of  what  had  been  ac- 
complished by  Nate  and  the 
Associated  Radio  Amateurs  of 
Long  Beach.  On  the  top  deck  of 
the  illustrious  Queen,  the  vi/ire- 
less  room  had  indeed  been  re- 
stored. Amid  the  reiics  of  times 
gone  by  was  nestled  neatly,  in  a 
special  panel  arrangement, 
some  of  today's  most  sophis- 
ticated amateur  equipment  on 
indefinite  loan  from  such  well- 
known  firms  as  Yaesu,  Trio^ 
Kenwood,  Swan,  DenTron,  and 
others.  What  about  antennas? 
Neatly  built  into  one  of  the 
Queen's  stacks  and  rising 
above  it  stands  a  triband  beam 
and   a   two-meter   Ringo   from 


Cushcraft.  The  array  is  rotated 
by  an  Alliance  rotor.  Shortly, 
tv/o  di poles  (one  for  75/80  and 
another  for  40  meters)  will  give 
the  ship's  station  80-  through 
2-meter  capability  (six  meters 
excluded). 

Something  very  apropos  hap- 
pened the  evening  that  the  sta- 
tion opened.  After  the  initial 
ceremony  was  concluded,  it 
was  time  to  place  the  station  on 
the  air.  One  of  those  present 
was  famed  DXer  Don  Wallace 
W6AM.  When  his  turn  came, 
Don  contacted  a  station  in 
New  Zealand.  As  the  QSO  pro- 
gressed, it  was  learned  that  the 
ZL  had  been  one  of  the  v;ireless 
operators  who  served  on  the 
Queen  Mary  during  World  War 
II.  I  remember  the  ZL  saying, 
"Don,  if  you  are  where  I  think 
you  are,  then  I  preceded  you 
some  30  years  ago  and  had  my 
feet  in  the  same  spot  that  yours 
are  now."  All  of  us  gathered 
around  the  TS-820's  speaker 
beamed  with  delight.  If  the  QSO 
had  been  planned— and  it  was 
not— nothing  could  have  been 

Continued  on  page  170 


A  very  happy  Nate  Brig  htm  an  K60SC  (center)  chats  with  Roy  Neal 
K6DUE  (left)  and  WASITF  during  a  break  in  the  filming  of  ''The 
World  of  Amateur  Radio''  aboard  the  Queen  Mary.  (Photo  by 
KH61AF) 


W6R0 


ABOARD  THE  R.M.S.  QUEEN  MARY 

Club  Station  of  the 
Afisoeiated  Radio  Amateurs  of  Long  Beach,  Jnc, 


□  ATLAS  210X 
a  CUSHCRAFT  ATB-34 


a  KENWOOD  TSS20S 

a  RINGO  RANGER  ARX-2 


DSWAN  100 MX  n  YASEAU  227RB 

DALLIANCE  ROTATOR  HD73  D  DiPOLE 


OMNI  HAS  IT  ALL,  Ail  the  advantages  and  capabilities,  ail  the  new 

conveniences  and  new  levels  of  performance  you  need,  whatever  your 

HF  operating  specialty,  AJl  built-in,  ready  to  use. 

ALL  SOLID-STATE.  All  the  advantages  of  total  solid-state  from  the 

pioneer  of  HF  solid-state  technology.   Reliable,  cool,  stable  —   from 

receiver  front  end  to  transmitter  final 

ALL  HF  BANDS.  From  160  through  10  meters  (and  all  the  crystajs)  plus 

convertible  10  MHz  and  ''AUX"  band  positions  for  possible  future  needs. 

ALL  BROADBAND,  Band  changing  without  tuncup  —  without  danger 

to  the  final  amp. 

ALL  READOUTS.  Choose  OMNIA  for  analog  dial  {1  kHz  markings)  or 

OMNI-D  for  six  0.43"  LED  digits  (100  Hz  readability.) 

ALL  VOX  AND  PTT  FACILITIES  built-in;  3  VOX  controls  plus  PTT 

control  at  front  and  rear  jacks  for  external  PTT  switch . 

ALL  SQUELCH  NEEDS  for  tuning  and  monitoring  are  built-in. 

ALL    FILTERS    INCLUDED:    4^position    CW/SSB    filter    (150    Hz 

bandwidth  with  3  selectable  skirt  contours)  plus  8-pole  Crystal  filter  (2,4 

kHz  bandwidth,  1,8  shape  factor.} 

ALL  MODE  SWITCH  puts  all  filters  to  work  in  any  mode. 

AIX  BREAK-IN:   instant   or  delayed  receiver  niuting  to  fit  any  band 

condition  or  mobile  operation, 

ALL-VERSATILE  OFFSET  TUNING;  dual  ranges,  ±5  kHz  range  for 

off-frequency  DX  or  ±0,5  kHz  range  for  fine  tuning. 

ALL-SENSITIVE  RECEIVER;  from  2  ptV  on  160  m  to  0.3  ^V  on  10  m 

{10  dB  S^N/N)  for  ideai  balance  between  dynamic  range  and  sensitiv;ity. 

ALL  OVERLOADS  HANDLED;  dynamic  range  typicaUy  exceeds  90 

dB  and   PIN  diode  switched  18  dB  attenuator  also  included  for  extra 

overload  protection. 

ALL   LINEAR/ANTENNA    BANDSWITCHING    FROM   FRONT 

PANEL;  auxiliary'  bandswitch  terminals  on  back  panel  for  external  relays 

or  circuits  are  controlled  simultaneously  by  the  OMNI  bandswitch. 

ALL  INTERFACE  JACKS  FOR  PHONE  PATCH;  access  to  speaker 

and  microphone  signals. 

ALL-LEVEL  ADJUSTABLE  ALC;  set  output  from  low  power  to  full, 

retain  low  distortion  at  desired  drive  to  power  amp. 


ALL  SIDETONE  ADJUSTMENTS;  pitch  and  volume. 
ALL-POWERFUL,  ALJL- WARRANTED   FINAL  AMPLIFIER.   200 

watts  input  to  final.  Proven  design  wiLh  full  warranty  for  first  year  and 
pro-rata  warranty  for  additional  5  years. 

ALL  100%  DUTY  CYCLE.  For  RTTY.  SSTV  or  sustained  hard  usage, 
ALL-MODE  POWER:  basic  12  VDC  for  easy  mobile  use,  external 
supplies  for  117/220  VAC  operation. 

ALL  FRONT  PANEL  MICROPHONE  AND  PHONE  JACKS. 
Convenient, 

PLUS  ALL  THE  OTHER  HANDY  BUILT-INS:  'Timed  25  kHz 
crystal  calibrator  in  OMNl-A  with  automatic  5-10  sec,  "on"  time  for  easy 
2-hand  dial  skirt  adjustment .  .  ,  Zero-Beat  switch  for  placing  your  signal 
exactly  on  CW  listening  frequencies .  .  .  SWR  bridge  switches  ''S''  meter 
to  read  SWR  each  time  you  transmit  for  continuous  antenna  monitor- 
ing..  .  Separate  receive  antenna  capability  .  .  .  Dual  speakers  for  greater 
sound  at  lower  distoriion  .  .  .  Plug-in  circuit  boards  for  fast,  easy  field 
service. 

ALL-FUNCTIONAL  STYLING.  "Ciamsheir^  aluminum  case  clad  in 
textured  black  vinyl  withi  complementary  non reflective  warm  dark  metal 
front  panel  and  extruded  aluminum  bezel  and  bail.  Convenient  controls. 
Complete  shielding.  And  easier-to-use  size:  B'S'^^'h  x  14V4"wx  14"d. 
AND  ALL  THE  OPTIONS:  Model  645  Keyer,  Model  243  Remote  VFO, 
Model  248  Noise  Blanker,  Model  252MO  AC  Power  Supply. 

Model  545  OMNI  A  $899        Model  546  OMNI-D  $1069 

Experience  the  o/Z-en compassing  HP  world  of  OMNL  See  your  Tf:N-TEC 
dealer  or  wtite  for  qH  the  details 


^ffHO 


mn 


TEN -TEC,  INC. 

SEVIERVILLE,  TENNESSEE  37862 

EXFCrRT:57lS  LINCOLN  AVf.,  CHICAGO,  [LL.  SCfiiie 
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TENTECs  OMNI  FILLS 
ALL  YOUR  HF  NEEDS 


OSCAR  Orbits. 


M .^ Courtesy  of  A  MSA  T 

The  listed  data  tells  you  the  time  and  place  that  OSCAR  7  and 
OSCAR  8  cross  the  equator  in  an  ascending  orbit  for  the  first  tinne 
each  day.  To  calculate  successive  OSCAR  7  orbits,  make  a  list  of 
the  first  orbit  number  and  the  next  twelve  orbits  for  that  day.  List 
the  time  of  the  first  orbit.  Each  successive  orbit  is  115  minutes 
later  (two  hours  less  five  minutes).  The  chart  gives  the  longitude  of 
the  day's  first  ascending  (northbound)  equatorial  crossing.  Add 
29^  for  each  succeeding  orbit.  When  OSCAR  is  ascending  on  the 
other  side  of  the  world  from  you,  it  will  descend  over  you.  To  find 
the  equatorial  descending  longitude,  subtract  166*  from  the 
ascending  longitude.  To  find  the  time  OSCAR  7  passes  the  North 
Pole,  add  29  minutes  to  the  time  it  passes  the  equator.  You  should 
be  able  to  hear  OSCAR  7  when  it  is  within  45  degrees  of  you.  The 
easiest  way  to  determine  if  OSCAR  is  above  the  horizon  (and  thus 
within  range)  at  your  location  is  to  take  a  globe  and  draw  a  circle 
with  a  radius  of  2450  miles  (4000  kilometers)  from  your  QTH.  If 
OSCAR  passes  above  that  circle,  you  should  be  able  to  hear  it.  If  it 
passes  right  overhead,  you  should  hear  it  for  about  24  minutes 
total.  OSCAR  7  will  pass  an  imaginary  line  drawn  from  San  Fran- 
cisco to  Norfolk  about  12  minutes  after  passing  the  equator.  Add 
about  a  minute  for  each  200  miles  that  you  live  north  of  this  line.  If 
OSCAR  passes  15**  east  or  west  of  ycu,  add  another  minute;  at  30  ^ 
three  minutes:  at45^  ten  minutes.  Mode  A:  145.85-.95  MHz  uplink, 
29.4-29.5  MHz  downlink,  beacon  at  29,502  MHz.  Mode  B: 
432.125-.175  MHz  uplink.  145.975-.925  MHz  downlink,  beacon  at 
145.972  MHz. 

OSCAR  8  calculations  are  similar  to  those  for  OSCAR  7,  with 
some  important  exceptions.  Instead  of  making  13  orbits  each  day, 
OSCAR  8  makes  14  orbits  during  each  24-hour  period.  The  orbital 
period  of  OSCAR  8  is  therefore  somewhat  shorter:  103  minutes. 


To  calculate  successive  OSCAR  8  orbits,  make  a  list  of  the  first 
orbit  number  (from  the  OSCAR  8  chart)  and  the  next  thirteen  orbits 
for  that  day.  List  the  time  of  the  first  orbit.  Each  successive  orbit  is 
then  103  minutes  later.  The  chart  gives  the  longitude  of  the  day's 
first  ascending  equatorial  crossing.  Add  26'  for  each  succeeding 
orbit.  To  find  the  time  OSCAR  8  passes  the  North  Pole,  add  26 
minutes  to  the  time  it  crosses  the  equator.  OSCAR  8  will  cross  the 
imaginary  San  Francisco-to-Norfoik  line  about  11  minutes  after 
crossing  the  equator.  Mode  A:  145.85-. 95  MHz  uplink.  29.4-29.50 
MHz  downlink,  beacon  at  29.40  MHz.  Mode  J:  145.90-146.00  MHz 
uplink.  435.20-435.10  MHz  downlink,  beacon  on  435.090  MHz. 


OSCAR  7  OrbhaJ  information 

OSCAR  8  Orbitai  information 

Orbil 

Date 

Time 

Longitude 

Orbit 

Date 

Tims 

Longitude 

(Juiy) 

<GMT) 

of  Eq. 
Crossing  ^W 

(July) 

tGMT) 

ofEq. 
Crossing  'W 

21151 

1 

0D21:39 

69.3 

G728Jbr 

1 

0045:35 

56.3 

21164qrp 

2 

0115:56 

82.9 

6742Abn 

2 

0050:45 

67.6 

21176 

3 

0015:16 

57.6 

6756Abn 

3 

0055:55 

58.9 

2n89X 

4 

0109:33 

31.3 

6770X 

4 

0101:05 

60.2 

21201 

5 

0008:53 

66,2 

e764Abn 

5 

0106:17 

61.5 

212U 

6 

0103:10 

79.8 

6793Abn 

e 

0111:27 

62.9 

21226 

7 

0002:31 

64,6 

6312Jbn 

7 

0116:37 

64.2 

21239 

8 

0056:48 

76.2 

6826Jbn 

8 

0121:48 

65.5 

21252qrp 

9 

0151:04 

91.6 

6840Abn 

9 

0126:58 

66.8 

212B4 

10 

0050:25 

76,7 

6854Abn 

10 

0132:08 

68.1 

21277X 

11 

0144:42 

90.5 

6868X 

11 

0137:16 

69.4 

21239 

12 

0044:02 

75,1 

6882Abn 

12 

0142:29 

70.7 

21302 

13 

0138:19 

38.7 

6895Abn 

13 

0004:25 

46.2 

21314 

14 

0037:39 

73,6 

G909Jbn 

14 

0009:35 

47.5 

21327 

15 

0131:56 

87.1 

6923Jbn 

15 

0014:46 

48.3 

21339qrp 

16 

0031 :1G 

72.0 

6937Abn 

16 

0019:56 

50.1 

21352 

17 

0^25:33 

85.6 

6951  Abn 

17 

0025:0e 

51.4 

21364X 

18 

0024:5^ 

70.4 

6965X 

13 

0030:1  E 

52.7 

21377 

19 

0119:11 

64.0 

6979Abn 

19 

0035:26 

54.1 

213S9 

2C 

0013:51 

60.9 

3993Abn 

20 

001035 

55,4 

2U02 

21 

0112:48 

62.5 

7007j£in 

21 

0045:4(; 

567 

2Ki4 

22 

G012:C8 

67.3 

702lJbn 

22 

0050:5£ 

58.0 

21427qro 

23 

0106:25 

E0.9 

7035Abn 

23 

0056:07 

59.3 

2U39 

24 

CC05:45 

65.3 

7049Abn 

24 

0101:17 

60,6 

21452X 

25 

OlCD::-2 

79.4 

7063X 

25 

0105:27 

31.9 

21455 

26 

0154:19 

92.9 

7C77Abrt 

26 

0111:37 

33.2 

2M77 

27 

0053:^0 

77.8 

7C9lAbn 

27 

0116:47 

S4.5 

21490 

28 

0147:56 

91.^. 

7l05Jbn 

28 

0121:57 

65,8 

21502 

29 

0047:17 

76  2 

7ll9Jbn 

29 

0127:07 

67.1 

2l515qrp 

30 

0141:34 

39.8 

7l33Abn 

30 

0132:17 

68,4 

21527 

31 

0040:54 

74.7 

7l47Abn 

31 

0137:27 

6S.8 

RTTY  Loop 


$28.  This  is  binary  0  -  01010  -  00. 
That   is,    FIGS  -   Baudot   code 


01010  (R),  since  "4"  is  the  upper- 
case Baudot  "R". 

Continued  on  page  166 


Marc  L  Leavey,  M.D.  WA3AJR 
4QQ6  Winlee  Road 
Randal tstown  MD  21 133 

Oh,  heavy  sigh  and  deja  vu, 
didn't  we  have  a  computer  pro- 
gram in  last  July's  RTTY  Loop? 
Of  course  we  did,  but,  as  prom- 
ised last  month,  this  is  the  other 
half:  the  transmitting  program 
for  the  6800.  Let's  plunge  right 
into  :he  program,  shown  in  Pro- 
grann  1.  If  you  have  the  flow- 
charts from  last  month  handy^ 
use  them  along  side. 

The  first  96  memory  locations 
($20  to  $7F)  are  reserved  for  the 
table  used  to  convert  ASCII  to 
Baudot.  The  ASCII  value  is  used 
as  an  index  to  retrieve  the  data, 
representing  the  Baudot  repre- 
sentation of  that  ASCII  code. 
The  encoding  used  represents 
the  Baudot  case  as  the  Most 
Significant  Bit  (MSB),  "V  for 
Letters  and  "0''  for  Figures,  and 
the  next  five  bits  the  character 
itself.  Thus,  ASCII  "R'\  which 
has  a  value  of  S52,  is  found  at 
memory  location  S72  [S20  (start 
of  table)  +  S52  (Rvalue)  =  S72]. 
The  data  at  that  location  is  SA8, 
which,  in  binary,  is  10101000. 
This  interprets  to  1  -  01010  -  00, 
or  LTRS  -  Baud ot  code  01 01 0  (R). 
The  last  two  bits  "are  not  used  in 
this  scheme.  Note  that,  for  ex^ 
ample,  a  "4",  which  is  ASCII  $34 
and  found  at  location  $54  in  the 
table,  would  be  represented  by 


Program 

/. 

■ 

'^ 

^ 

CCCIC 

:ja.-i 

RTTYX;-ilT 

CC55C    CC56 

54 

FCE 

^i-S'4- 

6 

CGC£0 

OFT 

J,WOG 

0C560    0C57 
CC57C    0CS3 

70 

FCE 
FCE 

i7C 
£30 

7 

CCGAC- 

* 

CC53  0    i:Czi 

CC 

FCE 

sec 

9 

occso 

* 

RTTr 

TF.A-NS.^IT    ?  POOR  All 

CC5?C    CC5A 

33 

FCE 

£33 

GGC6C 

* 

OEF. 

0-6    - 

C6    MAY     73 

OGdCO    CC5b 

3C 

7Ch 

i;: 

CCG7  0 

* 

XARC 

1  .     L 

EAVEV,     jUD- 

GC6IC    cose- 

FF. 

FCE 

£FF 

< 

CC.C3C 

* 

COfc20    ZObZ 
QO&OG    &05£. 

FF 
FF 

FCE 

SFF 

> 

CCICC 

• 

^KTLP--^^^ 

REFLFL-JCE5 

GC6/.;    CC5,- 

^0 

FCE 

S4C 

7 

tci  IC 

r 

GG65C  -C^IoC 

FF 

FCB 

i^FF 

* 

co:2c 

^CiC 

FI 

ADA 

zcu 

iSClC 

X66C    OCGI 

EC 

FCB 

iEC 

A 

a:.i3c 

SOiD 

f; 

AC  A 

ECl; 

idcii; 

a:67G    CC62 

CC 

FCB 

iCC 

E 

GCUC 

L07E 

p: 

.ATA 

ECU 

SEC7E 

0G65C    CG63 

ti3 

FCE 

kB3 

C 

LCiSC 

LJAO 

1. 

LEE 

E^U 

SEIAC 

GC65  0    CC6:i 

C"3- 

FCB 

S^C3 

c 

CCI6C 

^CAi 

PGCTJ^: 

E(iU 

iAU^a 

007CC    CC65 

cc 

FCE 

£00 

£ 

CC170 

* 

0C71G    GC66 

Z3. 

FCE 

£Dd 

7 

c<:i3c 

CC20 

OHG 

S20 

OC720    0C67 

AC 

FCE 

£AC 

G 

CCl^t 

GG£C 

Ft 

TAS^L 

TCE 

SFE 

;-ETTEP.S 

GC73C    CC66 

'9H 

FCE 

^9  4 

H 

uO£C& 

00^  J 

CO 

FG5 

0^0.0 

CC740    CC6? 

BO 

FCB 

SBO 

1 

CC£1G 

OG£<j 

cc 

FOB 

o^o^o 

0C75G    006A 

E3 

FCB 

SES 

J 

0C£2G 

0027 

50 

rCB 

S50 

BELL 

OC760    006E 

FS 

FCB 

£F3 

{i 

0023C 

D023 

00 

FOB 

0^0 

0077C    006C 

AH 

FCB 

1A4 

L 

002^  C 

002A 

AO 

FOB 

SAO 

LHJE    FEED 

007SC    0C6D 

■^c 

"^    FCB 

59  0 

yi 

GC250 

D02B 

CO 

FCE 

0^0 

0C79C    006E 

93 

FCE 

i9  3 

M 

00260 

CC2D 

¥¥ 

FCE 

SFF 

CARPI  AGE 

003  00    0  0  6F 

30 

FCB 

lac 

0 

0C27O 

002E: 

C 

C 

FOB 

0^0/ C 

TiETURN 

DOS  10    0070 

B4 

FCE 

£E4 

P 

CO  23  0 

C031 

C 

c 

FOB 

0*0^0 

0032C    007  1 

F^ 

FCB 

iF4 

Q 

GC29C 

COj^ 

c 

c 

FCB 

o^o^o 

00330    0072 

A5 

FCE 

5  A3 

R 

CC300 

0037 

c 

0 

FCE 

c^o^o 

CCS40    0073 

DO 

FOB 

iDO 

S 

0C31C 

CC5A 

c 

0 

FCE 

a.  0^0 

CC5SC    0074 

3  4 

FOB 

£34 

T 

GC320 

003D 

0 

0 

FC  = 

C^O.  0 

0036C    0G75 

FG 

FCE 

£F0 

U 

CCSjO 

OC^iO 

?D 

FCB 

19  0 

SPACE 

0C57C    G076 

EC 

FCE 

5bC 

V 

CC3^0 

CG/il 

53 

FCB 

£55 

t    ' 

0CS30    GC77 

E4 

FCE 

£B4 

u 

0C35C 

GO/i£ 

iOk 

FCB 

144 

" 

0C3:?0    CC73 

EC 

FCE 

SDC 

X 

0C36C 

OC^o 

77 

7C^ 

±77 

* 

X?CO    LC79 

D4 

FCE 

^D4 

GCo7G 

OOaa 

A3 

FCE 

S4S 

S 

009  IC    0C7A 

04 

FZB 

£C4 

z 

0C33C 

CC4S 

FT 

FCS 

IFF 

:; 

0G92&    D07B 

FF 

FCB 

iFF 

c 

CCo^C 

C046 

2C 

FCB 

i£C 

^ 

CC?30    CC7C 

FF 

FCE 

SFF 

\ 

CGJiOC 

CCA7 

h3 

FCE 

&65 

0C?4C    0071^ 

FF 

FCB 

iFF 

] 

CC41C 

CC43 

73 

FOB 

S73 

< 

0C95C    0C7L 

}? 

FCE 

OC^£C 

OC^? 

24' 

FCB 

S24 

J 

0C?6C    CC7r 

FF 

FCE 

IFF 

,. 

GGA5G 

004A 

vr 

FCB 

&FF 

♦ 

0C97C    CC3C 

23 

SPTAEL    FCE 

S23^ 

£93, 

£Ad 

*=.NP 

OCA^O 

OC^B 

rF 

FCE 

SFF 

+ 

0C95G    0C33 

25 

FCE 

S25* 

4E4, 

SB3 

i=?C 

OCA50 

OGAC 

13 

FCB 

S13 

J 

OC95G    CC36 

::a 

FCE 

S2A* 

SF-C, 

£D0 

*-AS 

0046  C 

CC^D 

6C 

FCE 

S60 

- 

01  COO    0CS9 

i.h 

FCE 

£2B* 

iBii^ 

SA4 

+  =  FL 

00^70 

GGAE 

IC 

FCB 

SIC 

CiGJG    003C 

30 

FCB 

£30* 

£A4* 

£S4 

<=LT 

00^3  0 

CO^F 

5C 

FCE 

S5C 

/ 

01  CSC    003F 

3D 

FCB 

13D, 

£C0* 

£F4 

=  =EG 

0C49  0 

0050 

3/1 

FCB 

5^34 

0 

01030    0092 

3E 

FCB 

13E*iAC* 

£64 

>=GT 

C05C0 

OOSi 

7^ 

FCE 

S74 

1 

0J040    0095 

40 

FCB 

£/i0^ 

£E0* 

£34 

f  =  AT 

00510 

0052 

6^ 

FCB 

S64 

2 

01050    0093 

5E 

FCB 

15B/ 

£78/ 

£73 

L  =  << 

0052G 

0053 

40 

FCB 

i40 

n 

G0530 

005^ 

25 

FCE 

i2B 

^ 

0C540 

0055 

0 

A 

f  CB 

S04 

5 

Continued  on  pa^ 
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WeVe  Been  Taking  Notes.  j 

Gombining  your  ideas  wrtti  some  of  our  own.  weVecome  up  with  what  has  to  be 
the  most  advanced  and  conut^nieni  terminal  available.  These  are  some  of  the 
conveniences  you  can  now  enjoy  by  putting  the  pSJilOAASR  in  your  RTTYand 
CW  station 

ASR  Operation  (Compose  your  transmission  WHILE  recemng) 


•  1.50-1  in^  Recepvt^r  Buf  Jor 

•  50-1  ne  Transmit  Buffer 

»  Spilt  S<:.re^n  ro  Show  Buffers 

•  IntemaJ  R^^al-Time  dock 

•  10  Programmable  Messages 

•  Automatic  Answer-Back  (WRU) 


•  Morse  BaudOT.  or  ASDl  Opi 

•  RTTY  and  CWWentifi cation 
m  Fulfl23-Char3cter  ASCII 

•  110-9^00  baud  ASCI  I 

•  6€-130WPM  Baudot 

•  M  75  WPM  Morse 


Write  or  call  for  the  DS3100  ASR  specifications  and  see  Kow  YOU 
have  helped  design  the  new  standard  in  amateur  radio  terminals^ 

n  t^AL  COMMUNICATIONS  CORP. 

Box  365 


Urbana,  Ulinois  61801 
217-367-7373 


For  CJUT  Eunnpean  CuEtamerE  Cdrit^l 
Flicl^^f  fl  Cd  .  Harsnovct 
I.ELC.  Ifl^erolccj.  RiSSQPfe' 


TS-1 


TS-IJR 


PE-2 


SD-1 


£ii^^ 


Hie  age  of  tone  control  has  coma  to 
Amateur  Radio,  What  better  way  to  utilize 
our  ever  diminishing  resource  of  fre- 
quency spectrum?  Sub-audible  tone 
control  allows  several  repeaters  to  share 
the  same  channe!  with  minimal  geo- 
graphic separation.  It  allows  protection 
from  intermod  and  interference  for 
repeaters,  remote  base  stations,  and 
autopatches-  it  even  allows  siient  moni- 
toring of  our  crowded  simplex  channels. 


We  make  the  most  reliable  and  complete 
line  of  tone  products  availabte.  All  are 
totally  immune  to  RF,  use  plug-in.  field 
replaceable,  frequency  determining 
elements  for  low  cost  and  the  most 
accurate  and  stable  frequency  control 
possible.  Our  impeccable  1  day  delivery 
Is  unmatched  in  the  industry  and  you  are 
prctected  by  a  fufi  1  year  v^arranty  when 
our  products  are  returned  to  the  factory 
for  repair  Isn1  it  time  for  you  to  get  into 
the  New  Age  of  tone  control? 


ME-3 


"*^ 


ST-1 


■rim 


iTttW 


\v  Ainrjr'^ 


TS-1   Sulj^  Audible  £n  coder-  Decider  •  Micf  d  mi  niatL*f&  m 
size.  1. 25 "x 2.0' X. 65"  *  Encodes artddeco£tess»ltaiteiiLislyi 
$59,95  ccimpMe-  with  K-t  ei^rnent 
TS-1J  R   Sub- Audible  En  coder-Oecoder  •  Micna  mtn  latu  re 
version  of  ^e  IS-1  measuring  just  1.0^  x  125^  i  W.  i'or  iiarui- 
Jieid  units  •  S7fl.95  complete  with  K-1  element 
ME-3    Sub-Asidihie  E«icocier  *  Mitrwminiftture  in  si2Q, 
JTmium  .45""  :c1Jx  .6-  *  Instant  start-up  •  S29  J5  complete 
wrthK-lalfiFFvenL 

TE-8   Eight-Tone  Sith-Autfible  Eneader  •,yfia:Sur0E  2.6'  x 
2.Q-"  X  .T"  *  FrfiEiuency  sel&clion  niade  h;^  GsHie?  a  piiifc  tu  ground 
or  to  supply  ■  569,95  with  0  K-1  eleTiieTits. 
PE-2    [wo-lunu  Sequential  Eincndej  for  paging  ■  Two  CfliI 
:jnii  -  Measures  1.25  "K  2. r)(  .65'  -  $49,95wi!Ji2K-£i'*^mefits. 


SD-1   Two -Tone  Sequential  Dei^adsf  •  Fuequancy  range  Is 

2BB  .5  -  2mA  H  7  •  M ensures  12 "  %  I.S7  ^  x  .65" » M  Dmentary 

output  toir  born  i slay,  latcfied  output  !or  caEI  lighl  and  Feceiver 

msrtinB  b  uift-in  *  $59 .95  witJi  2  K!  -2  ale ments. 

TE-1 2   Twelve-Tone  Swb-Aud  ible  Of  BuFst-Tone  Entodar  • 

Fneqyeiicy  range  is  67.0  -  263.0  Wi  siib-audible  or  IB 50 -4200  Hz 

burat-tone  *  Measures  4.25  ^  x  2,5"  x  1. 5"  •  $79 .95  w^ilh  ] 

121^'telEmBntE. 

ST-1   Buf!iE"Tone  Encodaf  •  Mfla:&uras  W  X  S  x  .5"  plus 

K-1  mEasu^Ements  •  Frequency  range  is  Si'SQ-  WM  Hi  •  ' 

S29JSwitbK-telemEnt. 

COMMUmCATlOflfSSPECfAUSrS 

42G  Wess  Tafi  Avenue,  Orar^ge,  CA  9se67 
{800)  854-0547.  Cal  I  f  o  rn  la  xo^  \6^n  ts  u^e:  { 714?  I596'3021 


FOR  BEST  PRICE  AND 
FAST  DELIVERY 


CALL 


1-800-325-3636 


TOLL  FREE 


WHERETHEHAMISKING    iSO'|    FOR  OVER  30  YEARS 
Let  Us  Fill  Your     \^JT     Specific  Needs  From 

OUR  $2,000,000.00  AMATEUR  GEAR  INVENTORY 

ALL  THE  FAMOUS  NAMES— TRANSCEIVERS— AMPLIFIERS— ANTENNAS— TOWERS 

Give  us  a  try  before  you  buy  •  Call  Jim  Titus 


t^HS 


■  a  Division  of  TflEVOSE  ELECTRONICS,  INC/  4033  Brownsviiie  Roao.  Trevose,  PA  19047h 


FREE  UPS  SHIPPING 
ON  PREPAID  ORDERS 


215-357-1400 


13-510yi1IDL  AND  OWNERS  13-513 
SCANNER  KITS 


CLEGGFM-28  OWNERS:  SCANNER  KITS 


^ii  tVerrthlng  Ihe  Ik-Um  scanner  does  only  fou  stletl  ihf  MHz  stginenl  you  wan).  The  Stan  rate  \i  200  IfHi/sec. 

Kil  J39.M.  Pfeassembled  and  leited  *59.95 

(Add  S1.50  (or  pojtage  mi  handling) 


TR7400k 
"KENWOOD" 


FT-227 
MiEMORIZER' 


OWNERS:  SCANNER  KIT    OWNERS:  SCANNER  KIT 


•  Inslslh  coHiplelely  Jnnde  rig.  No  obtraiive  eilernal  c«nnec- 
\]m. 

Scans  Ihe  camplele  band  or  only  Ihe  parlloit  yon  select  on 
the  mt  swildi  ot  your  rig  {t.q.,  mm  or  146-148  HHz}. 
Scan  Ireqwncy  ii  displayed  on  digital  readoul. 
Two  minialiire  toggle  smtthts  supplied. will]  hit  [Kimv.  on- 
olf,  ican-fock  may  6e  moiiuleJ  eiteniafli  or  en  \ht  tap  oi 
botton  coyer  oJ  Ifce  rig. 

•  h  Itie  scanoer  off  a«te  Ibe  TB-T  UOA  Uhavet  noimaily.  In 
tltt  itanntf  OM  node  tiie  Kaimr  locks  Dp  on  an  occupied 
freqitencT.  pao^u  for  a  preset  IIdic  {3-30  seconds)  and  then 
reiuflies  scannins.  This  mmi  you  un  caieidrop  a]l  oier 
the  band  wittiaii  llltiag  a  linger.  When  you  hear  sanefting 
rnleresling  you  \h  the  swHch  lo  Ihe  lock  mode  and  theriq  Is 
ready  ti>  liansmit. 

•  Scans  at  the  rate  of  50  kNi  per  seconrf. 


IHTRODUCTOAY  OFFER 

Kih  W9.95;  preassembled  and  lested:  S59,95 

Add  SI  JO  for  postage  and  hiDdiioq 


•Seledable  sweep  width  (up  Id  full  bartd). 
•Scan J  ojihf  \h  po 

Scans  al  the  rale  of  ZOO  kHz  per  second. 

^  Switch  modification  on  mike  afiows  you  (o  scan  pasi, 

oriockoit^anyoccupledfrenuency. 

Complete  kit  with  detailed  instructions. 

ihslalli  inside  r\q:  no  oblTOsi«  iiltmai  wnntdions. 

Rlg  can  eaiiFy  bt  relumed  to  wigaial  tofldilton 

whenew  desired . 

•  Scans  lo  preiei  limits  aiid  reverses 

•  Atilomalic  bypass  &f  locked  fregirencT  In  IVi  secondi 
unlejs  you  press  !cck-en  switcb  , 

Kil:  S»,95.  preassemMed  and  tested  t54.00 
Add  $1JD  for  postage  and  handling 


IC22S  SCANNER  KITS 

Also  ayailahle 
Kfl  S34,95;  S5J.0O  Assembled  add  SliO  postage  ^d  h^ndJiAg 


DKAl.EH  ISQIIRIES 
IWITKD 


ELECTRONK^S 


750  LUCERNE  RD.,  SUITE  120 

MONTREAL,  QUEBEC,  CANADA  H3R  2H6 

TEL.  514-737-7293 


NOW    from    BETTS 


Hypersil  power  transformer 

Pri  tias  4  115  for  230  or  440; 
Sec  803  @  735  ma.— Use  2 
xfmrs  bridged  for  1500  VDC 
Price  pre-paid  USA       S39.95 

Jennings  vacuum  variables 

UCS-500  @  7.5KV  $165. 

UCSXF-1000  @  10KV  $255. 
U CSX F- 1200  @  10KV      S275. 

Filter  choke,  swinging 

3-15  t\y  @  ,6-.06  amp  res  112 

1KV  ins.  5x6x7  29  lbs. 

Ship  pre-paid  USA         $39.95 

Oil  filter  capacitor 

10  mfd  @  2KV  3x4x5  5  lbs 

Ship  pre-paid  USA        $1 5.95 

Send  check  with  ofders 


J.S.  BETTS 


P.O.  Box  426      Fairburn,  GA  30213 
Phone  (404)964-3764 


NEW  ELECTRONIC  PARTS 


Brand  name,  first  line  components. Stocked  in 
deptti.  24  hour  delivery-  Low  prices  and  money 
back  guarantee  on  all  products  we  carry. 
STAMP   BRINGS  CATALOG 

SPECIALS 

KEYBOARD  ENCLOSURES 


stxsrzES,v,  s%,  3.. 

17"  8.3"  3" 

20"  3,3"  3" 

IV  11.3"   3" 

17"  11-3"  3" 

20"  11.3"  3" 

Blue  base,  specify  white  orbTack  top- 


PRICE 

Si;;. 20 

IS. 35 
19.25 
16.50 

le.so 

20.75 


T^cHnrriJFi,  Oriftsnifin 


RTTY 


UT4  SPEED  CVTR  BOARD 
KIT  S109.95 

BOARD  ALONE         $18.95 
AUTO  CW  ID  KIT     $37.90 


D  ay  t  a  pro  Electronics.  Inc. 


" — "—Formerly  NuData  Eiecironics — f^D35  — 

1029  iSf.  WILSHIRE  LN  .  ARliNGTON  HTS,  ILL.  6000« 
PHONE  312-970  0555 


FAST  SCAN 


420-450  MHx 


on  ATV  FIRST  *  *  •  from  APTRON 


our  NEW - 

Model  15708 

ATV    REPEATER 


a  COMMERCIAL  QUALITY  system 

providing  for  COLOR  operotion 

with  AURAL  SUBCARRIER  sound 

plus  many  more  features 

o  complete,  single  package  unit 

ready  to  put  on  the  air  * ..  also 

complete  ontenno  available . . . 

Call  us  at  1-812-336-4775,  or 

write  us  for  detoils  and  pricing. 

APTRON  LABORATORIES         ^A6 
PO  Box  333  Bloomington  IN 
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t/^  Reader  Service —  see  page  21 J 


Confess 


Robert  Baker  WB2GFE 
15  Windsor  Dr. 
Atco  '/VJ  08004 


COLOMBJAN  INDEPENDENCE 
DAY  CONTEST 
Starts:  0001  GMT 
Saturday,  July  14 
Ends:  2359  GMT 
Sunday,  July  15 

The  purpose  of  this  contest  is 
to  commemorate  ttie  Colom- 
bian 169th  independence  anni- 
versary and  to  promote  and  in- 
crease DX  activity  of  HK  radio 
amateurs.  Entry  classifications 
Include:  single  operator/single 
bancfj  single  operator/multi- 
band,  multi-operator/multlband/ 
one  rig.  Use  all  amateur  bands 
80  through  10  meters  on  phone, 
SSB,  or  CW.  Only  one  contact 
per  band  with  the  same  station 
will  be  permitted.  No  crossband 
or  crossmode  contacts.  Club 
stations  can  only  take  part  as 
multi-operator/multiband/single 
transmitter.  A  minimum  of  50 
QSOs  must  be  shown  in  logs 
when  applying  for  any  award. 
EXCHANGE: 

RS(T)  and  QSO  number  from 
001. 
SCORING: 

Each  QSO  with  an  HK  station 
scores  5  points,  each  station  in 
another  continent  counts  3 
points,  a  station  in  a  DX  country 
counts  2  points,  and  stations  in 
the  same  country  count  1  point. 
The  multiplier  is  the  total  num- 
ber   of    different    countries 


worked  on  each  band.  The  total 
score  will  be  the  sum  of  QSO 
points  on  each  band  multiplied 
by  the  sum  of  different  coun- 
tries worked  on  each  band. 
ENTRIES  AND  A  WARDS: 

Logs  must  show  all  times  in 
GMT;  keep  separate  logs  for 
each  band  and  enter  the  coun- 
try only  the  first  time  it  is  con- 
tacted. Each  entry  must  be  ac- 
companied by  a  summary  sheet 
listing  all  scoring  info.  The  logs 
not  summarized  according  to 
the  abovementioned  instruc- 
tions will  be  used  only  as  check 
logs.  Awards  include  a  silver 
plate  for  the  world  winner,  cer- 
tificates for  continental  win- 
ners, and  winners  in  each  class- 
ification. Violation  of  the  regu- 
lations of  amateur  radio  in  the 
country  of  the  contestant  or  the 
rules  of  the  contest,  taking 
credit  for  incorrect  QSOs  or 
multipliers,  or  duplicate  con^ 
tacts  in  excess  of  2%  of  the 
total  made  will  be  deemed  suffi- 
cient cause  for  disquaiification. 
The  LCRA  Contest  Awards 
Committee  decisions  shall  be 
final.  All  logs  must  be  mailed  to: 
LCRA— Concurso  Independen- 
cia,  c/o  Contest  Committee 
Manager,  Apartado  Postal  584, 
Bogota,  Colombia,  SA.  All  en- 
tries must  be  postmarked  no 
later  than  September  30. 


CW  COUNTY  HUNTERS 

CONTEST 
Starts:  0000  GMT  July  28 


Calendar 

June  30-Jui^ 

^1*     Seven-Land  QSO  Party 

July  4 

ARRL  Straight  Key  Night 

July  14-15 

ARRL  lARU  Radiosport  Competitron 

Colombian  Independence  Day  Contest 

July  28-30 

CW  County  Hunters  Contest 

Rhode  Island  QSO  Party 

New  Jersey  QSO  Party 

Aug  4 

DAFG  10  Meter  Contest 

Aug  4-5 

ARRL  UHF  Contest 

Aug  25^26 

All  Asian  DX  Contest-CW 

Sept  8* 

DAFG  Short  Contest— VHF 

Sept  8-9 

ARRL  VHF  QSO  Party 

Sept  9* 

DAFG  Short  Contest— SW 

Sept  14-15 

Kentucky  QSO  Party 

Sept  15-16 

Scandinavian  Activity— CW 

Sept  15-17 

Washington  State  QSO  Party                       1 

Sept  22-23 

Scandinavian  Activity— Phone 

Sept  29-30 

Delta  QSO  Party 

Oct  13-14 

ARRL  CD  Party-CW 

Oct  20-21 

ARRL  CD  Party— Phone 

Nov  3-4 

ARRL  Sweepstakes— CW 

Nov  10-11 

CQ-WE  Contest 

Nov  11 

OK  DX  Contest 

Nov  17-18 

ARRL  Sweepstakes— Phone 

Nov  24* 

DAFG  Short  Contest-SW 

Nov  25* 

DAFG  Short  Contest-VHP 

Dec  1-2 

ARRL  160  Meter  Contest 

Dec  1-3 

North  Carolina  QSO  Party 

Dec  8-9 

ARRL  10  Meter  Contest                                 i 

*  =  described  in  last  issue 

Ends:  0200  GMT  July  30 

The  CW  County  Hunters  Net 
invites  all  amateurs  to  partici- 
pate in  the  1979  contest.  All 
mobile  and  portable  operation 
in  less  active  counties  is  wel- 
come and  encouraged.  General 
call  is  "CO  CH."  Stations  may 
be  worked  once  on  each  band 
and  again  if  the  station  has 
changed  counties.  Portable  or 
mobile  stations  changing  coun- 
ties during  the  contest  may 
repeat  contacts  for  QSO  points. 
Stations  on  county  lines  give 
and  receive  only  one  number 
per  QSO,  but  each  county  is 
valid  for  a  multiplier.  Suggested 
frequencies  are  3575,  7055, 
21070,  and  28070.  It  is  requested 
that  only  portable  or  mobile 
category  stations  call  CQ  or 
QRZ  on  40  meters  below  7055 
and  on  20  meters  below  14070 
with  all  stations  spreading  out 
above  those  frequencies. 
EXCHANGE: 

QSO  number,  category  (por- 
table  =   P,  mobile  ^   M),  RST, 
state/province/country,  and  US 
county. 
SCORING: 

QSOs  with  fixed  stations  are 
1  point;  portable  or  mobile  sta- 
tions are  3  points.  Multiply  the 
number  of  QSO  points  times  the 
number  of  US  counties  worked. 
Mobiles  and  portables  calcu- 
late their  score  on  the  basis  of 
total  contacts  within  a  state-. 
AWARDS: 

Certificates  will  be  awarded 
in  three  categories:  Fixed- 
highest  fixed  or  fixed  portable 
station  in  each  state,  province, 
and  country  with  1,000  or  more 
points;  Portable—highest  sta- 
tion in  each  state  operating  por- 
table from  a  county  which  is  not 
his  normal  point  of  operation 
with  1,000  or  more  points; 
IVfobile— highest  mobile  in  each 
state  operating  from  3  or  more 
counties  with  a  minimum  of  10  ' 
QSOs  per  county- 
Trophies  will  be  awarded  to 
the  higfiest  single-operator  sta- 
tion in  the  US  in  categories  P 
and  M.  The  awards  committee 
will  issue  additional  awards 
where  deemed  appropriate. 


ENTRIES: 

Logs  must  show  category, 
date/time  in  GMT,  station 
worked,  exchanges,  band,  QSO 
points,  location,  and  claimed 
score.  All  entries  with  100  or 
more  QSOs  must  include  a 
checksheet  of  counties  worked 
or  be  disqualified  from  receiv- 
ing awards.  Enclose  a  large 
SASE  if  results  are  desired. 
Logs  must  be  postmarked  by 
September  1  and  sent  to:  CW 
County  Hunters  Net,  c/o  Jeffrey 
P.  Bechner  W^SE,  673  Bruce 
Street,  Fond  du  Lac  Wl  54935. 

RHODE  ISLAND  QSO  PARTY 

Contest  Periods;  1700  GMT 

Saturday,  July  28  to  0500  GMT 

Sunday,  July  29 
1300  GMT  Sunday,  July  29  to 
0100  GMT  Monday,  July  30 
This  contest  is  sponsored  by 
the  East  Bay  Amateur  Wireless 
Association.   Rl   stations  work 
other  Rl  stations  and  the  rest  of 
the  world.  Others  work  Rl  only. 
The    same    station    may    be 
worked    once    per   band    and 
mode.  No  repeater  contacts  are 
allowed. 
EXCHANGE: 

RSfT),  QTH    =   Rl  county  or 
state,  provincej  or  country  for 
others. 
SCORING: 

Rl  stations  score  2  points  per 
QSO;  Rl  Novice  and  Tech  sta- 
tions score  5  points  per  QSO, 
Others  score  2  points  per  Rl 
QSO  and  5  points  per  QSO  with 
Rl  Novices  or  Technicians.  Rl 
Novices  and  Tecbfitcians  sign 
with  (H  or  IT  to  designate 
license  class.  Rl  stations 
multiply  total  QSO  points  by  the 
number  of  Rl  counties,  states, 
provinces,  and  DX  countries 
worked.  Others  multiply  total 
QSO  points  by  the  number  of  Rl 
counties  worked  (5  max.).  All 
stations  score  10  points  for 
^SO  with  multi-op  station  op- 
erated by  club  members,  N1RI, 
FREQUENCIES: 

CW— 1810,  3550,  3710,  7050, 
14050,  21050,  21110,  28050, 
28110. 

Continued  on  page  168 


Resulfs 


RESULTS  OF  THE  COLOMBIAN  INDEPENDENCE  DAY 
CONTEST  1978 
AWARDS 
World  Winner  of  the  Contest— UK2GKW 

Continental  Winners  of  the  Contest: 

North  America  K6UR 

South  America  HK4DF 

Africa 

Asia  9K2FX 

Oceania 

Europe  UK2GKW 

Mufti-Operator/Multiband/One  Rig  Highest  Scoring  Station 
— UK2GKW 

Single  Operator/Singie  Band— 9K2FX 

Single  Operator/Multiband— HK4DF 
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yVlicrocomputer 
Interfacing 


Christopher  A.  Titus 
David  G.  Larsen 
Peter  R.  Rony 
Jonathan  A.  Titus 

SAMPLE-AND-HOLD  DEVICES 

Sample-and-hold  (S/H)  de- 
vices or  samp!e-and-ho!d  ampli- 
fiers (SHA)  are  analog  circuit 
elements  that  are  the  analog 
Equivalent  of  the  digital  latch. 
They  are  used  when  we  wish  to 
sample  an  ar^aiog  signal  and 
then  hold  it  steady  at  a  par- 
ticular point  so  that  a  voltage  of 
interest  may  be  measured  or 
used  elsewhere  In  a  system. 
The  operation  of  an  ideal  sam- 
ple-and-hold device  is  shown  in 
Fig.  1.  In  this  example,  the  S/H 
output  follows,  or  tracks,  the  in- 
put during  the  sample  period 
and  then  holds  the  latest  analog 
voltage  when  it  switches  to  the 
hold  mode.  In  the  figure,  the  in- 
put and  output  voltage  lines  are 
offset  slightly  for  clarity, 

Sample-and-hold  devices  are 
widely  used  in  conjunction  with 
digital-to-analog  and  analog-to- 
digltal  converters.  For  example, 
they  may  be  used  to: 

•  Hold  an  analog  signal  steady 


n n 


V 


BfH         ^- --Vni 


Fig,  1.  Inputs  and  output  for  an 
ideal  sample-and-hoid  device. 
Both  the  sample  and  hold 
modes  of  operation  are  shown. 


INSTRUMENT 
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OUTPUT 
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0- 

HOL!) 

P 

^      - 
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FROM  COr.PLlTEJ^) 


■'PEiK'  ;frcn'  i:js"'iijm£isi7) 


Fig.  2.  Block  diagram  for  a 
typical  sample-and-hold  micro- 
computer interface  circuit.  The 
instrument  supplies  the  PEAK 
input  pulse  to  the  flip-flop.  The 
SAMPLE  pulse  from  the  com- 
puter presets  the  flip-flop  to 
logic  1, 


so  that  an  AID  conversion  may 
be  performed; 

•  Simu Itaneously  sample  many 
analog  inputs  for  later  measure- 
ment (requires  one  S/H  device 
per  analog  input); 

•  Deglitch  a  D/A  converter's 
output  to  eliminate  output  volt- 
age spikes  or  settling  tran- 
sients; and 

•  Distribute  one  D/A  con- 
verter's output  to  several 
points,  where  analog  voltages 
must  be  constantly  maintained. 

The  second  and  fourth  uses 
listed  above  are  becoming  less 
important  than  they  were  two  or 
three  years  ago.  it  is  probably 
less  expensive  now  to  dedicate 
an  A/D  converter  to  each  input 
to  be  measured  and  to  have  one 
D/A  converter  per  output,  de- 
pending upon  the  specific  ap- 
plication. 

The  most  common  use  of 
sample-and-hoid  devices  is  to 
sample  and  hold  an  analog  sig- 
nal at  a  particular  point  while  it 
is  measured  with  an  A/D  con- 
verter. A  sample-and-hold  de- 
vice is  particularly  useful  in 
situations  in  which  a  DAC  and  a 
comparator  are  being  used  in 
conjunction  with  microcomput- 
er software  to  create  an  A/D 
converter.^  When  a  sample-and- 
hold  device  is  used  prior  to  the 
Input  of  the  unknown  signal  to 
the  comparator  (or  an  A/D  con- 
verter module  if  one  is  used),  the 
digitization  may  proceed  to  give 
an  accurate  representation  of 
the  unknown  voltage.  For  exam- 
ple, in  Fig.  2  we  provide  a  block 
diagram  for  a  typical  sample- 
and-hold  computer  interface 
that  permits  you  to  measure  the 
peak  voltage  from  an  instru- 
ment. We  have  assumed  here 
that  the  instrument  provides  a 
positive  clock  pulse,  called 
PEAK,  when  the  peak  maximum 
is  reached.  The  SAMPLE  pulse 
from  the  computer  allows  the 
S/H  module  to  sample  the  un- 
known signal  from  the  instru- 
ment. When  the  peak  is 
reached,    the    PEAK    signal 
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Fig.  3.  Typical  timing  diagram 
for  the  interface  circuit  shown 
in  Fig.  2. 


The  time  required  to  go  from  tiie  hold  state  to  the  traGl<lng 
state,  in  which  the  output  remains  within  a  0.01%  range  of 
the  input.  This  may  aiso  be  called  the  settling  time  when 
the  S,'i-i  device  is  already  in  the  sample  mode.  The  acquisi- 
tion time  IS  generally  a  few  micrcseconds.  See  Fig.  i. 
The  time  period  required  by  the  device  to  go  from  the  sam- 
ple mode  into  the  hold  mode  once  the  hold  command  has 
been  received.  The  aperture  time  is  generaMy  a  few 
nanoseconds.  See  Fig.  5. 

The  rate  of  discharge  of  the  sample-and-hold  capacitor. 
The  rate  is  a  function  of  switch  leakage  current  and  the 
current  required  by  other  circuit  elements  connected  to 
the  capacitor.  It  is  exoressed  as  millivolts  per  second.  See 
Fig.  6. 

The  variaiion  of  the  observed  output  from  the  expected 
output  over  the  entire  sample-and-hold  device's  output 
voltage  range.  It  is  usually  expressed  as  a  percentage,  say 
0.01%.  See  Fig.  6. 

The  difference  between  the  input  and  the  output  voltages 
of  the  device  when  the  input  is  ground,  it  is  usually  ex- 
pressed as  millivolts.  The  offset  may  be  adjusted  to  zero 
using  external  components,  but  it  will  generally  change 
with  time  and  temperature.  See  Fig.  4. 
The  maximum  rate  of  change  for  the  output,  expressed  as 
volts  per  second.  It  is  a  limitation  imposed  by  the  charging 
rate  of  the  capacitors  and  the  actual  slew  rates  of  the 
operational  amplifiers  present  In  the  S/H  circuit.  See  Fig. 
4. 


Table  1.  Some  important  concepts  associated  with  sample- 
and-hold  devices. 


acquisition 
time 


aperture 
time 


droop  rate, 
decay  rate 


gein  error, 
linearity 


offset 


clocks  a  logic  0  into  the  output 
of  the  flip-flop,  forcing  the  S/H 
device  into  the  hold  mode.  Fig.  3 
shows  the  timing  diagrann  that 
would  be  generated  by  the  inter- 
face circuit  shown  in  Fig.  2. 
Again,  the  S/H  output  and  the 
instrument  output  have  been 
offset  for  clarity.  Now,  either  a 
slow  ramp  A/D  converter  or  a 
fast  successive  approximation 
A/D  converter  can  be  used  to 
provide  the  correct  value  for  the 
peak  voltage  since  the  S/H 
device  will  maintain  the  voltage 
until  it  can  be  digitized, 

Sample-andrhold  devices-are 
not  ideal,  and  there  are  some 
terms  that  will  help  you  belter 
understand  their  limitations 
and  uses.  These  are  listed  in 
Table  1,  which  is  keyed  to  Figs. 
4,  5,  and  6.  As  can  be  obsen/e^; 
there  are  important  limitations 
to  the  capabilities  of  S/H  de- 
vices. Those  devices  that  have 
short  acquisition  times  use 
small  capacitors  and  thus  the 
voltage  droop  rate  will  be  large. 
The  use  of  larger  capacitors 
means  that  the  acquisition  time 
will  be  longer,  but  the  voltage 
droop  will  be  less.  When  high 
acquisition  speeds  and  long 
hold  times  are  required  in  an  ap- 
plication, two  S/H  modules  may 
be  used;  The  first  quickly  ac- 
quires the  analog  signal  at  the 
point  of  interest  and  the  second 
acquires  and  holds  the  output 
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Fig.  4.  Representation  of  the  ac- 
quisition time,  offset,  and  stew 
rate.  (Courtesy  of  Analog  De^ 
vices,  Inc.^  All  rights  reserved.) 


from  the  first  device.  The  sec- 
ond S/H  device  takes  longer  to 
acquire  the  voitage  presented 
by  the  first  device,  but  since  a 
larger  capacitor  is  used,  its 
droop  rate  will  be  much  lower. 
For  further  details,  the  reader  \s 
referred  to  reference  2. 

There  are  a  number  of  com^ 
mercially  available  sample-and- 
hold  devices  which  eliminate 
the  need  for  you  to  construct 
your  own.  The'lollowing  mod- 
ules  are  representative  of  those 
available: 

Analog  Devices,  Inc.,  Nor- 
wood, Massachusetts  02062— 
SHA-5,  general  purpose,  $47; 
SHA-1A,  general  purpose,  $150. 

Burr-Brown.  Tucson,  Arizona 
85734— SHC80KP,  low  cost, 
$34;  SHM60,  high  speed,  S104. 

batel.  Inc.,  Canton,  Mass- 
achusetts  02021— SHM-LM2, 

Continued  on  page  77 


flCriJAL    HOLD    POINT 


APERTURE   TIME 


INPUT 

S/H   OUTPUT 


Fig.  5.  Representation  of  the 
aperture  time  and  the  settling 
time.  (Courtesy  of  Analog  De- 
vices, Inc.^  All  rights  resen/ed,) 


^  Fi^A^  OurPLT 
FeEDTPROU^H 
HOLD 


Fig.  6.  Representation  of  the 
linearity,  droop  rate,  and  feed- 
through.  (Courtesy  of  Analog 
Devices,  Inc.^  All  rights  re- 
served.) 
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KANTRONICS'  AMATEUR 
UPGRADETM 

Kantronics'  ''Amateur  Up- 
grade" is  an  educational  board 
game  that  familiarizes  players 
witli  FCC  rules  governing  ama- 
teur radio  and  elementary  radio 
concepts.  Tlie  game  comes 
complete  with  playing  surface, 
playing  pieces  (coll,  grommet, 
etc.),  a  die,  a  deck  of  exam 
cards,  and  corresponding  an- 
swer sheets. 

"Amateur  Upgrade"  is 
packaged  in  a  colorful  light 
blue  box;  it  measures  1.5"  high 
by  8.25"  wide  by  15.5"  long. 
Game  pieces  and  exam  cards 
fit  in  a  pocl^et  adjacent  to  the 
support  tray-  The  game  surface 
is  15.4  Inches  square  and  is 
printed  in  five  colors  cor- 
responding to  beginner. 
Novice,  General,  Advanced, 
and  Extra  class. 

Players  roil  the  die  to  deter- 
mine the  number  of  spaces  to 
move.  Some  spaces  players 
land  on  have  a  consequence, 
such  as  "taught  a  Novice 
class— move  again,"  or  "ex- 
ceeded 1000  Watts— answer 
question;  if  wrong,  go  to  start," 
or  "illegal  third  party  traf- 
fic—lose one  turn." 

When  a  player  lands  on  an 
exam  space,  he  must  take  an 
exam  card  from  the  card  pile 
corresponding  to  the  license 
level  he  is  trying  to  upgrade  to. 
After  three  cards  have  been  col- 
lected by  one  player,  he  must 
"take  the  exam."  All  three 
questions  must  be  answered 
correctly  to  pass  the  exam. 
Answers  can  be  checked 
against  the  answer  sheets.  If 
the  exam  is  passed,  the  player 
moves  up  (upgrades)  to  the  ad- 
jacent exam  space  on  the  next 
license  level.  If  the  exam  is 
failed,  the  player  remains  on  the 
same  level  and  must  collect  an- 
other three  exam  cards. 

The  first  person  to  progress 


through  ail  levels  to  obtain  the 
Extra-class  license  wins! 

Novice,  General,  Advanced, 
and  Extra-class  questions  are 
included.  For  a  less  advanced 
game,  the  Novice  cards  can  be 
used  exclusively  for  all  license 
levels. 

Kantronics,  Inc.,  1202  E  23rd 
St.,  Lawrence  KS  66044;  phone 
(913)-842-7745,  Reader  Service 
number  K13. 

NEW  COMMUNICATIONS 

RECEIVER  FROM  NATIONAL 

RADIO 

National  Radio  now  offers 
the  latest  version  of  its  Model 
HRO-600  high  precision/perfor- 
mance solid-state  general- 
coverage  communications  re- 
ceiver, conceived  for  applica- 
tions requiring  wide  frequency 
coverage,  high  stability,  sen- 
sitivity, and  selectivity.  The  fre- 
quency stability  of  this  profes- 
sional receiver,  over  the  tem- 
perature range  of  0"  to  50°  C., 
will  drift  less  than  one  part  in 
one  million,  and,  under  normal 
operating  conditions,  it  can  be 
expected  to  drift  less  than  one 
part  In  one  hundred  million.  The 
receiver's  fine-tune  mode,  us- 
ing the  Model  602  plug-in 
module,  permits  tuning  to  a 
fraction  of  1  Hz  without  any 
loss  of  stability. 

The  HRO-600  was  originally 
designed  and  built  to  the  exact- 
ing requirements  of  the  Interna- 
tional Maritime  Standards. 
With  its  versatile  plug-in 
modules  and  accessories,  the 
Modei  HRO-600  becomes  a 
custom  receiver  designed  to 
meet  users'  specific  needs  at 
the  lowest  cost.  The  manufac- 
turer states,  "The  HRO-600  is 
unmatched  in  performance  and 
versatility  in  its  price  range." 

The  receiver's  excellent  rf 
selectivity  from  16  kHz  to  30 
MHz  is  achieved  by  a  built-in 
tunable   preselector.   Depend- 


The  Astro  150  from  Swan. 


ing  upon  the  plug-in  module 
selected,  the  receiver  will 
operate  at  any  frequency  be- 
tween 10  kHz  and  30  MHz  in  any 
of  the  following  reception 
modes:  AM,  CW,  SSB,  FSK,  and 
FAX. 

The  basic  applications  of  the 
HRO-600  include:  commercial 
communication,  ship-to-ship, 
ship-to-shore,  ground-to-air, 
frequency/time  measuring,  pro- 
cess control,  laboratory  in- 
strumentation, military,  para- 
military, international  monitor- 
ingj  limnology,  etc. 

The  HRO-600  meets  applica- 
ble military  standards  as  to 
shock  and  vibration,  has  an 
operating  temperature  range 
from  20*  to  +55*  C,  measures. 
5y4"  high  x  17"  wide  x  15y2" 
deep,  and  is  provisioned  for 
self-supporting  rack  mounting. 
The  approximate  weight  is  40 
lbs.,  available  from  stock,  FOB 
factory. 

For  additional  information, 
write  or  call  Robert  Reeves, 
Sales  Manager,  National  Radio 
Company,  Inc.,  89  Washington 
St.,  Melrose  MA  02176;  phone 
(617^662-7700.  Reader  Service 
number  N23. 


SWAN'S  ASTRO  150 
TRANSCEIVER 

Swan  Electronics  Corpora- 
tion has  announced  its  newest 
entry  into  the  amateur  radio 
market  with  the  introduction  of 
the  Astro  150  transceiver, 
featuring  microprocessor  con- 
trol and  memory. 

^The  new  solid-sate  trans- 
ceiver, with  its  microprocessor 
control,  provides  more  than 
100,000  digital-controlled  fre- 
quencies and  variable  rate 
scanning  (VRS).  VRS  is  a 
dramatic  new..rnethod  of  tuning 
which  provides^ease  and  ac- 
curacy and  works  in  conjunc- 
tion with  hand-held  micro- 
phone scanning.  With  micro- 
phone "up"  and  *'down"  push- 
buttons, the  Astro  150  can  be 
tuned  in  accurate  100-Hz  steps 
or  at  a  fixed  rate  scan.  VRS  is  a 
supplement  to  th^a'Astro  150's 
conventional  tuning  knobs. 

The  compact  new  radio  also 
has  additional  features  which 
include  235  Watts  input  power, 
full  and  semi  break-in  CW,  nar- 
rowband CW  filter,  expanded 
frequency  coverage,  and  micro- 
proqessor-controlled  frequen- 
cy  memory. 


"Amateur  Upgrade'' game  from  Kantronics. 


National  Radio's  latest  version  of  the  HRO-600. 
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The  Astro  150  will  be  sold 
through  Swan's  worldwide  net- 
work of  dealers.  For  further  in- 
formation, contact  Gary  Pierce 
at  Swan  Electronics  Corpora- 
tion, 305  Airport  Road,  Ocean - 
side  CA  92054;  phone  {714)-757- 
7525.  Reader  Service  number 
S44, 

METZ  COMMUNICATION'S 
AMATEUR  ANTENNAS 

Metz  Communication  Cor- 
poration has  broad  experience 
in  producing  mobile-type  an- 
tennas. Howeverj  until  re- 
cently, the  connpany  has  con- 
centrated its  sales  efforts  in 
the  commercial  land  mobile 
and  marine  radio  markets. 
Now  Metz  has  entered  the 
amateur  marketplace  with 
mobile  antennas  for  the 
10-meter,  2-meter,  and  70-cm 
bands.  I  installed  and  operated 
the  2-meter  version,  the  Mobile 
2,  in  preparation  forthis  review. 

The  commercial  heritage  of 
the  Metz  amateur  antennas  is 
readily  apparent.  Instead  of  the 
usual  plastic  tube  to  protect 
the  base  loading  coil  from  the 
weather,  the  Metz  coil  is 
housed  inside  a  machined 
stainless  steel  cylinder.  This 
cylinder,  in  turn,  is  filled  with 
epoxy  to  completely  encap- 
sulate the  coil  ...  no  more  wor- 
ries about  a  leaky  base  coil. 

The  tapered  stainless  steel 
whip  is  held  in  place  by  a  metal 
ferrule  that  Is  (would  you 
believe?)  gold-plated  to  prevent 
corrosion.  Overall,  the  con- 
struction of  the  Metz  Mobile  2 
is  so  rugged  that  it  will  prob- 
ably still  be  going  strong  when 
you  and  I  are  long  gone. 

The  Mobile  2  is  designed  to 
operate  as  a  half-wavelength 
antenna  on  the  2-meter  band. 
This  design  makes  the  antenna 
a  bit  shorter  than  the  more 
familiar  5/8-wavelength  2-meter 
antennas,  I  consider  the  re- 
duced length  a  plus;  in  my 
case,  it  made  the  difference 
between  being  able  to  mount 
the  antenna  on  the  car  roof  (the 
best  location)  and  being 
relegated  to  the  trunk  lip  (for 
tear  of  bashing  the  whip 
against  the  garage  door). 

In  operation,  the  Mobile  2  is  a 
breeze.  When  cut  for  lowest  swr 
In  the  center  of  the  2-meter 
band,  It's  possible  to  operate 
from  144-148  MHz  with  an  swr 
of  2.5:1  or  better.  Of  course,  if 
you  work  primarily  in  one  end  of 
the  band  or  another,  you  can 
optimize  the  performance  for 
that  portion  of  the  spectrum. 

I  found  the  Metz  to  be  equal 
to  or  better  than  my  5/8-wave 
antenna  In  every  respect.  Addi- 
tionally, the  completely 
weatherproof  design  of  the 
Mobile  2  means  that  leaking 
and  condensation  around  the 
coil  are  never  going  to  be  a 
problem;  you  get  full  perfor- 
mance    even    in    the    worst 


weather.  The  Mobile  2  is  rated 
at  200  Watts  for  those  who 
need  the  extra  punch  of  a  linear 
amplifier.  Several  mounting 
styles  are  available  in  addition 
to  the  excellent  magnetic 
mount  I  used. 

For  those  who  demand  quali- 
ty construction  in  everything 
they  own,  the  Metz  antennas 
are  going  to  be  tough  to  beat. 
Metz  Communication  Corpora- 
tion, Corner  Routes  11  and  11C, 
Laconia  A/H  03246.  Reader  Ser- 
vice number  M100. 

Jeff  DeTray  WB8BTH/1 
Assistant  Publisher 

A  NEW  CONSUMMATE 
DIGITAL  VOLKSMETER 

Non-Linear  Systems'  new 
Model  LM-353  S'/a-diglt  digital 
Volksmeter  was  designed  to  in- 
clude numerous  advanced 
state-of-the-art  features.  The 
LM-353  is  packaged  in  a  small 
1.9-lnGh-hlgh  by  2.7-inch-wlde 
by  4-inch-deep  attractive  plas- 
tic case.  It  weighs  only  9.2 
ounces. 

Basic  functions  include  ac 
and  dc  volts,  Ohms,  and  ac  and 
dc  milliamperes.  Full-scale 
ranges  are  1.  10.  100,  and  1000 
volts,  1,  10,  100,  1000,  and 
10,000  kijohms,  and  1,  10,  100, 
and  1000  milliamperes. 

In  addition,  a  low-Ohms  ca- 
pability is  present  which  pro- 
vides for  in-circuit  test  of 
resistive  components,  it  is  par- 
ticularly useful  for  in-circuit 
test  of  resistors  shunted  by 
semiconductor  devices  be- 
cause the  low  compliance  volt- 
age provided  does  not  turn  on 
the  semiconductor. 

The  lov;-Ohms  function  adds 
other  capabilities  to  the  meter. 
It  can  be  used  to  Increase  the 
sensitivity  of  the  voltage 
ranges  by  a  factor  of  10.  It  pro- 
vides a  0.1-kilohm  resistance 
range  having  100  milliohm  reso- 
lution. In  addition,  the  miillam- 
peres  function  Is  enhanced  In 
two  ways.  First,  a  .1-milllam- 
pere  range  is  available.  Sec- 
ond, the  voltage  drop  across 
the  internal  current  shunt  Is 
reduced  by  a  factor  of  10. 
Measurements  from  100  nano- 
amperes  to  100  milliamperes 
can  be  made  in  this  mode. 

The  LM-353  utilizes  an  LCD 
display.  Replaceable  AAA-size 
batteries  allow  up  to  100  hours 
of  operation.  Standard  features 
include  auto  polarity,  decimai 
location,  input  overload  protec- 
tion, and  automatic  zeroing. 

Options  include  a  tilt-stand 
case  for  bench  use  and  a  panel- 
mount  flange  case  for  installa- 
tion into  equipment.  A  45-kV 
high-voltage  probe  and  leather 
carrying  case  are  also  avail- 
able. 

The  complete  NLS  digitai 
Volksmeter  line  Is  sold  through 
a  worldwide  network  of  leading 
electronic  distributors.  The 
Model  LM-353  will  be  available 


Model  LM-353  digital  Volksmeter  from  Non-Linear  Systems. 


from  distributors  In  July.  Non- 
Linear  Systems,  Inc.,  PO  Box  N, 
Del  Mar  CA  92014;  ptione  (714}- 
755-1134.  Reader  Service 
number  N22. 

NEW  300-WATT  DRY  RF  LOAD 
RESISTOR 

The  new  Bird  model  8173 
TERMALlNE-'dry  high-power 
coaxial  load  is  designed  for 
50-Ohm  rf-line  and  system  ter- 
mination during  design,  test, 
and  alignment.  At  300  Watts 
continuous  duty,  it  com- 
plements the  present  Bird  Dry 
Loads  group  ranging  from  2 
Watts  through  600  Watts.  The 


group,  with  its  rugged  con- 
struction and  air  dielectric  (no 
liquid  coolants),  now  includes 
2^  5^  and  10-Watt  loads  with 
fixed  input  connectors,  and  25-, 
50-,  100-,  150-,  300-,  and 
500/600-Watt  loads  with  Qulck- 
Change  connectors. 

The  use  of  Bird  QC  Quick- 
Change  connectors  offers  un- 
surpassed flexibility;  a  choice 
of  any  common  rf  connector 
either  at  the  time  of  order  or  in 
the  field  eliminates  adapters 
and  degradation  of  perfor- 
mance. 

Available  from"'"B/rd  Elec- 
tronic  Corporation,   30303  Au- 


Amateur mobile  antennas  from  Metz. 
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Model  8173  Terms  line  from  Brrd. 


rora  Road,  Cleveland  (Solon)  OH 
44139.  Reader  Service  number 
B10. 

CDE  JNTRODUCES  TWO  NEW 
ANTENNA  ROTOR  SYTEMS 

Two  new  models  of  high- 
performance  antenna  rotor  sys- 
tems, the  Ham  iVTM  and  the 
CD-45,  have  been  introduced  by 
Cornell-Dubilier  Etectric  Cor- 
poration, Newark  NJ. 

The  new  Ham  IV  is  designed 
for  large  communication  anten- 
na arrays  up  to  15.0  sq.  ft.  wind 
load  area  when  tower-mounted. 
Highlights  of  the  Ham  IV  in- 
elude  power  braking,  machined 


CD-4& 


steel  drive  gears,  dual  trans- 
former circuitry,  and  other 
design  features  that  make  it 
"the  engineered  choice"  for 
serious  communicators. 

The  new  CD-45  accommo- 
dates antenna  arrays  up  to  8.5 
sq.  ft.  wind  load  area  when 
mounted  in  a  tower  and  fea- 
tures a  professionally-styled 
control  unit,  illuminated  me- 
tered readout,  all-steel  drive 
components,  automatic  disk 
braking,  and  more. 

Both  the  Ham  IV  and  the 
CD-45  operate  at  safe  low-volt- 
age control  levels  with  reliable 
snap-action  rotational  controls 


for  accurate,  trouble-free  opera- 
tion. 

For  more  information^  write 
Leonard  Sabal,  Cornell-Dubilier 
Electric  Corporation,  subsidiary 
of  Federal  Pacific  Electric  Cor- 
poration, 150  Avenue  L,  Newark 
NJ  07101;  phone  (201  )-589^7500. 
Reader  Service  number  C143. 

ANTECK  MT-1  MOBILE 
ANTENNA 

Improved  conditions  on  the 
HF  DX  bands  has  stirred  in- 
creased interest  in  mobile 
operation  on  those  frequencies 
by  many  amateurs.  In  mobile 
operation,  the  antenna  is  even 
more  important  than  it  is  in 
fixed  installations.  For  one 
thing,  if  youVe  got  an  inefficient 
antenna  at  home,  you  can  al- 
ways help  to  make  up  for  its 
shortcomings  by  running  more 
power.  However,  while  there  are 
a  handful  of  mobile  Kilowatts 
around,  most  amateurs  have  to 
be  satisfied  with  the  output 
from  their  transceiver,  usually 
in  the  100-Watt  range. 

So,  for  effective  mobile  op- 
eration, an  efficient  antenna  is 
of  prime  importance.  It  should 
aiso  be  easy  to  install  and  tune, 
weatherproof,  and  allow  band 
changes  without  having  to 
change  coils.  The  new  Anteck 
MT-1  certainly  meets  those  re- 
quirements and,  when_  properly 
installed  and  tuned,  should  pro- 
vide a  high  degree  of  perfor- 
mance on  the  HF  bands. 

The  frequency  coverage  of 
the  MT-1  is  3.5  to  30  MHz,  mak- 
ing it  perfect  for  use  on  MARS 
and  other  non-amateur  frequen- 
cies {in  addition  to  the  10 
through  80  meter  amaleur 
bands).  Its  power  handling 
capability  is  750  Watts  PEP.  The 
MT-1  consists  of  three  main 
assemblies:  mast  or  base  sec- 
tion, loading  coil,  and  whip^T^ie 
overall  length  of  the  mast  sec- 
tion and  loading  coil  is  60  inch- 
es and  the  diameter  is  approx- 
imateiy  1  Inch.  The  total  anten- 
na length  is  116  inches  at  3.5 
MHz  and  92y2  inches  at  30  MHz. 
The  antenna  is  center-loaded  on 
all  frequencies  except  29  to  30 
MHz,  where  it  works  as  a  quar- 
ter-wave vertical. 

Properly  mounted  and  tuned, 
the  MT'1  will  display  the 
vswr/bandwidth  shown  in  Table 
1. 

The  loading  coil  is  tuned  from 
the  base  of  the  antenna,  using  a 
non-inductive  plastic  rod  which 
is  "attached  to  the  base  of  the 
whip  assembly  and  extends 
down  into  the  bottom  mast  sec- 


tion. The  antenna  comes  with  a 
handy  chart  that  correlates  the 
numbers  on  the  antenna's  tun- 
ing scale  to  frequency.  To  set 
the  antenna  for  a  particular  fre- 
quency, loosen  the  knurled  nut 
in  the  slot  in  the  base  section 
four  turns  and  push  the  tuning 
rod  to  the  middle  of  the  base 
tube  so  that  the  tuning  rod  will 
move  freely  without  binding. 
Then  set  the  top  of  the  nylon 
collar  to  the  position  called  for 
on  the  tuning  chart  for  the  fre- 
quency in  use  and  retighten  the 
knurled  nut.  That's  all  there  is  to 
tuning  the  Anteck  MT-1. 

The  MT-1  mobile  antenna  is 
manufactured  entirely  in  the 
United  States  using  only  the 
best-quality  military-standard 
materials  and  components.  Its 
three-piece  modular  construc- 
tion (base  section,  loading  coil, 
whip  assembly)  makes  for  ease 
of  repair  or  replacement  if  dam- 
aged. There  Is  a  90-day  war- 
ranty. Factory  service  is  avail- 
able. 

The  net  price  for  the  MT-1 
mobile  antenna  is  $119,95. 
Anteck,  Inc.,  239  Cedar  Street, 
Box  543,  Jerome  ID  83338;  (208)- 
324-3400.  Reader  Service  num- 
ber A80. 

Morgan  W.  Godwin  W4WFL 
Brattleboro  VT 

MiCRONTA  12-VDC  8-AMP 
POWER  SUPPLY 

Now  available  from  Radio 
Shack  is  a  new  power  supply 
that  convertsj&j^ndard  120  V  ac 
'house  current  to  12  V  do  at  up 
to  8  Amps  output  for  powering 
high-power  auto  sound  equip- 
ment, mobile  OB  transceivers^ 
and  amateur  radio  equipment  at 
home. 

The  Micronta  12-volt  8-Amp 
power  supply  includes  a  heavy- 
duty  transformer  and  35-Amp 
bridge  rectifier  for  handling 
high  current  demand  devices. 
Filtered  output  reduces  "hum," 
and  ripple  is  less  than  2  volts 
peak-to-peak  with  a  full  8-Amp 
load,  according  to  Radio 
Shack. 

A  built-in  manually  reset- 
table  circuit  breaker  protects 
the  supply  and  your  equipment 
from  damage.  An  LED  indicates 
power  on. 

Manufactured  in  Radio 
Shack's  own  USA  factory,  the 
power  supply  is  housed  in  a 
metal  cabinet  with  rubber  feet. 
Si2e^3-3/4'^  X  8"  x  5-5/8". 

The  Micronta  12-volt  8-Amp 
power  supply  is  available  ex- 
clusively  from    participating 


Band 

80  meters 
40  meters 
20  meters 
15  meters 
10  meters 


Vswr 


Continued  on  page  174 


Bandwidth 


Less  than  1.2  to  1  25  kHz* 

Less  than  1.2  to  1  50  kHz* 

Less  than  1.2  to  1  300  kHz* 

Less  than  1.5  to  1  150  kHz* 

Less  than  1.2  to  1  500  kHz* 


New  antenna  rotor  systems  from  CDE. 


Table  1.  *From  resonant  frequency. 
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IC-701,  Ydur  Syirthesiied  Passport 


Enter  the  excitLig  world  of  HF  DX  with 
ICOM's  outstanding,  fully  synthesked 
IC-701,  Globe-spannJng  QSO's  are  as 
easy  as  hook-up  and  tune -in.  Complete 
Instailalion  requires  only  a  good  50  Ohm 
antenna  and  an  AC  power  plug-in.  Your 
IC-701  comes  with  every  tiling  else  you 
need  for  beginning  DX  transmissions,  in- 
cluding ttie  matching  IC*701PS  external 
speaker  and  power  supply,  ttie  fine 
5M-2  base  microphone,  and  even  two 
bullt-fn  VPO^s. 

Turn  on  the  power,  and  the  world's  at 
your  single  fin^rtip.  The  IC-701  lets  you 
scan  all  the  Amateur  HF  bands  from 
160M  to  lOM  {plus  some  MARS  co\^erage 
above  and  below  some  of  the  Ham 
bands)  with  one  finger  No  more  fool- 
ing around  with  two  or  more  tuning 
knobs,  and  no  complicated  retuning 
when  you  QSY 

When  talking  on  your  IC-701,  you  tjet  a 
200  watt  PEP  input  signal  whose  punch  is 
significantly  increased  by  the  high  quality 


built-in  RF  speech  processor.  This  makes 
your  200  watts  sound  Ike  so  much  mone 
that  we  recommend  you  leave  the  speech 
processor  on  all  the  time.  "^ 

For  adding  on  frequency  memory  and 
remote  frequency  control,  the  IC-701% 
synthesiser  is  completely  compatable 
with  ICOM's  RM2  remote  computer  con- _ 
troJler:  and  with  ICOM's  optional  EXl 
extention,  you  ca^a  operate  with  the  RH2 
and  a  linear  amplifier  at  tlie  same  time. 

Nothing  efee  matches  the  value  and  ease 
of  the  1C*701.  Plunge  into  the  excite- 
ment of  HF  DX  now,  and  get  the 
whole  HF  world  with  ICOM's  IC-701 
LSI  system. 


i€-701£S  DXterfty 


HF/VHF/UHF  AMATEUR  AND  MARINE  COMJIUNICATION  EQUIPMEt*^ 
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Chuck  Stuart  N5KC 
5115  Menefee  Drive 
Dai  fas  rx  76227 

NOVICE  CORNER 

This  month  we  want  to  pass 
along  a  littfe  QSL  advice  that  is 
aimed  not  only  at  the  new- 
comer but  to  a  iol  of  the  old- 
timers  as  well- 

If  you  work  a  station,  such  as 
a  DXpedition,  several  times  on 
different  modes  at  different 
times,  please  do  not  place  a 
card  for  each  contact  in  an 
envelope  addressed  to  the  QSL 
manager  and  include  only  one 
SASE. 

Because  there  are  often 
several  logbooks  involved  and 
several  different  people  or 
groups  handling  the  QSLing 
chores,  you  will  stand  a  much 
better  chance  of  getting  a  fast 
return  if  you  include  a  separate 
SASE  for  each  QSL  card.  If  the 
extra  expense  is  too  much  to 
bear,  then  you  really  don't  need 
the  extra  cards. 

While  we  are  on  QSLing,  we 
will  remind  you  again  to  always 
use  GiVlT/UTC  time  on  your  card 
including  the  date,  be  sure  that 
your  call  appears  plainly  on  the 
report  side  of  your  QSL,  and  to 
always  include  a  self-ad- 
dressed, stamped  envelope 
when  sending  a  card  to  a  QSL 
manager.  When  sending  a  card 
overseas,  either  direct  or  to  a 
foreign  QSL  manager,  include  a 
self-addressed  envelope  along 
with  a  dollar  bill,  foreign  mint 
stamps,  or  sufficient  IRCs  to 
prepay  the  return  postage. 

CARIBE  DX  ASSOCIATION'S 
PLANS 

The  Caribe  DX  Association's 
Alex  Kasevich  W1CDC  is 
presently  in  the  process  of 
engineering  a  large  DXpedition 
to  some  rare  place  on  the 
globe.  All  interested  persons 
who  feel  they  meet  the  re- 
quirements listed  should  apply 
for  an  interview.  The  time  win- 
dow for  this  adventure  is  Aug- 
ust, 1980;  exact  dates  will  be 
made  available  when  govern- 
ment legalities  and  logistics 
permit. 

They  have  a  large  seaplane 
with  a  pilot  and  a  co-pilot  at 
their  disposal.  A  large  manu- 
facturer of  amateur  equipment 
has  endorsed  their  intentions 
by  the  loan  of  some  top-of-the- 
line  ham  gear. 

All  persons  who  apply  must 
hold  a  current  amateur  radio 
license,  General  class  or 
higher;  they  must  also  have  a 
doctor's  endorsement  indicat- 
ing that  they  have  no  physical 
restrictions  that  could  be  af- 
fected by  extreme  heat,  sun, 
humidity,    sea/air    sickness, 


possible  physical  exhaustion, 
and  insect  bites.  All  members 
shall  be  proficient  CW/SSB 
contest-style  operators  and 
must  have  a  secondary  ability 
to  contribute  to  the  expedition 
in  the  following  categories;  2 
persons  with  some  paramedic 
training;  1  doctor;  2  cooks;  1 
navigator;  1  antenna  specialist; 
1  electronics  (solid-state)  tech- 
nician; 1  mechanic,  gasoline 
generator  maintenance. 

All  members  of  the  expedi- 
tion must  be  able  to  swim  and 
have  some  climbing  ability. 

These  requirements  have 
been  made  not  to  discourage 
anyone  from  taking  part,  but  to 
ensure  the  safety  of  all  mem- 
bers and  make  the  DXpedition 
a  success,  it  must  also  be 
clearly  understood  with  all 
members  that  there  is  always 
the  possibility  of  hidden 
dangers  in  pulling  off  a  trip  of 
this  magnitude.  Tm  sure  all  of 
you  wil)  have  various  questions 
about  this  subject,  and  they 
will  be  answered  in  the  best  in- 
terest of  all  parties  concerned. 

Please  send  your  reply  with 
your  remarks,  phone  number, 
and  best  time  to  contact  you  to: 
The  Caribe  DX  Association,  c/o 
Alex  M.  Kasevich  W1CDC,  PO 
Box  93,  East  Glastonbury  GT 
06025. 

HEARD  ON  THE  BAND 

That  4W2AA  being  heard 
from  time  to  time  appears  to  be 
I2Y0  who  travels  to  Yemen  on  a 
regular  although  infrequent 
basis.  QSL  to  12MVS- 

GJ2LU  is  the  official  QSL 
manager  for  any  Isle  of  Jersey 
stations. 

PY1R0  is  the  first  DX  station 
ever  to  make  WAS  on  160  me- 
ters. 

A  recent  article  in  the  Rus- 
sian Hb6\o  magazine  notes  a 
decision  by  the  USSR  State 
Commission  on  Radio  Frequen- 
cies to  allow  amateur  activity 
between  1850  kHz  and  1950 
kHz.  Although  no  date  was 
given,  it  seems  definite  that 
you  should  be  hearing  the  Rus- 
sians on  160  meters  any  day. 

Anyone  wanting  to  learn 
more  about  the  action  on  160 
meters  should  drop  a  note  to 
W1BB  along  with  an  SASE  and 
request  a  copy  of  Stu's  very  in- 
formative bulletin. 

The  African  swing  by  N6VR 
and  WA6VNR  netted  some  3000 
contacts  from  C5ABX/C5ABZ 
and  2200  from  /6W8.  They  had  a 
5T5  permit,  but  time  and  funds 
ran  out  before  they  got  to 
Mauritania.  QSL  to  48  South 
Chestnut  Street,  Ventura  CA 
93001. 

Slim  has  been  pulling  over- 
time lately  what  with  the  good 


band  conditions  and  cheap  air- 
line rates.  If  you  worked  any  of 
the  following,  then  Know  that 
you  have  met  Slim  himself: 
6B1B,  J1A,  701AA,  9N1AB, 
BY1USA,  CR9CB,  XZ2BC, 
KL8AA.  and,  of  course,  VROM 
from  Maiden  Island.  Being  the 
bashful  sort,  Slim  generally 
prefers  CW,  but  on  occasion  he 
can  be  found  on  the  phone 
bands.  If  you  hear  the  generator 
whine,  you  know  it's  Slim. 

SV9J1  on  Crete  has  a  weekly 
schedule  with  W2TDQ  on  Tues- 
days at  2100Z  on  14288  kHz. 

Lloyd  and  Iris  Colvin,  of 
YASME  DX  fame,  report  that 
with  the  end  of  their  recent 
West  Indies  swing,  they  have 
held  104  different  cailsigns, 
visited  135  countries,  and  have 
made  over  500,000  QSOs.  They 
have  a  QSL  file  of  over  250,000 
alphabetized  cards,  probably 
the  largest  collection  in  the 
world.  Guinness  Book  of  World 
Records  is  missing  out. 

A  station  has  been  worked 
on  fifteen  signing  HV2V0  and 
giving  his  name  as  Brother  Ed- 
mund. Said  to  QSL  via  I0GPY. 
This  could  be  the  Vatican 
Observatory  station  we  men- 
tioned a  few  months  back. 

Those  EJ  prefixes  heard  over 
the  May  18/20  weekend  were 
special  calls  issued  for  opera- 
tion by  several  Gl  stations  from 
Inishmurray  Island.  QSL  to 
G14FUM. 

VR6H1  was  number  100  on 
160  meters  for  PY1R0. 

VP8SU  from  South  Georgia 
can  usually  be  found  with 
WA2JUQ  in  a  list-type  opera- 
tion every  Tuesday/Wednes- 
day/Friday on  14240  k^K^ 
around  0100Z.  QSL  to  G3RCA. 

After  much  waiting,  the 
necessary  documentation  was 
forwarded  to  ARRL  Head- 
quarters and  they  are  now  ac- 
cepting HZ1BS/8Z4  cards' f^r 
DXCC  credit. 

For  some  time  now,  rumors 
have  been  thick  concerning  an 
upcoming  Franz  Joseph  Land 
effort  by  some  of  the  UA/UK 
types.  Along  this  line,  UA10E 
advised  W40RT  that  there 
would  be  something  coming 
this  July.  UK1ZAA  advised 
KH6G1  that  UK1PAA  was  the 
only  station  on  FJL  and  it  was 
crystal  controlled  on  14030 
kHz.  Listen  for  Franz  Joseph 
Land  to  be  activated  .  .  .  some- 
day . .  .  maybe. 

9N1BMK  was  true  blue.  QSL 
to  his  home  call  JA8BIV1K. 

YU2DX  returned  home  from 
the  Sudan  where  he  was  doing 
some  educational  v/ork  in  the 
electronic  field.  A  radio  club 
has  been  organized  in  Khar- 
toum and  the  club  call  is 
6T1 YP.  Both  6T1YP  and  6U1  DX 
can  be  QSLed  to  YU2DX.  Other 
new  calls  being  heard  out  of  the 
Sudan  lately  are  ST2FF  and 
ST2MM. 

UOCR  was  Leo  UA3CR,  part 


of  a  seven-man  skiing  team 
headed  for  the  North  Pole. 
UOCR  counts  for  the  RAEM 
award. 

That  linear  shipped  to  Father 
Dave  CE0AE  should  be  in  use 
now  and  the  signal  should  be 
much  improved.  CE0AE  can 
often  be  found  on  the  various 
DX  nets  such  as  the  Family 
Hour  on  14225  kHz  at  1500Z  or 
the  Afrikaner  Net,  21358  kHz 
from  1830Z,  Overseas  commer- 
cial interference  has  forced  the 
Afrikaner  Net  to  move  up  from 
its  normal  21355-kHz  spot. 

4U1UN  has  moved  its  loca- 
tion to  the  48th  floor  of  the 
Secretariat  at  UN  Head- 
quarters in  NYC.  They  still  have 
only  dipoles  and  a  vertical,  but 
they  are  working  on  permission 
to  install  a  beam. 

3B8DA  has  been  inactive 
most  of  this  year  trying  to  clean 
up  the  backlog  of  some  20,000 
cards  received  as  the  result  of 
some  of  his  recent  operations. 

The  VR6H1  operation  from 
Pitcairn  Island  byZLIAMO  and 
ZL1AD1  produced  an  almost  un- 
believable QSO  total  of  better 
than  33,000  contacts  spread 
out  over  six  bands.  The  fewest 
contacts  came  on  160  meters 
with  170,  and  the  most,  10,885, 
were  made  on  10  meters.  During 
this  same  period,  VR6BJ  and 
VR6DX  from  the  Yankee  Trader 
made  753  and  1100  QSOs 
respectively,  193  of  VR6BJ's 
contacts  were  on  RTTY.  These 
three  operations  should  have 
dropped  VRG'well  down  on  the 
needed  list. 

New  officers  for  the  Mile-Hi 
DX  Club  are  Roger  Preece 
W  BO  RTZ  — President,  Bob 
Pierce  WBOOGJ^VP,  and  Joe 
Hart  WBOHAD  — Secretary/ 
Treasurer. 

SV1JG  expects"  to  be  on 
Rhodes  in  the  Dodecanese 
group  this  summer  signing 
SV1 JG/SV5.  Under  the  new  call 
allocation  scheme  there  in 
Greece,  SV5  is  Dodencanese 
and  SV9  Is  Crete.  This  was 
done  no  doubt  to  aid  the 
deserving  DXer  in  his  never-end- 
ing search  for  a  new  one. 

Several  VE  types  are  working 
on  the  necessary  permission  to 
activate  Sable  Island  during  Ju- 
ly or  August.  They  have  authori- 
zation from  the  DOC  but  were 
awaiting  other  required  docu- 
ments before  firming  up  the  de- 
tails. 

As  this  column  is  being  writ- 
ten, the  YVOAA  DXpedition  is  go- 
ing hot  and  heavy  giving  out  a 
new  one  to  deserving  DXers  all 
over  the  world.  While  we  realize 
the  DX  bands  are  crowded 
these  days,  it  seems  a  little 
ridiculous  to  spread  the  calling 
stations  out  over  a  forty  kHz 
section  of  the  band.  Listening 
from  14200  kHz  to  14240  kHz 
makes  that  section  of  the  band 
useless  for  any  normal  DX  ac- 
tivity and  certainly  does  little  to 
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enhance  our  image  among  the 
sizable  segment  of  our  fellow 
amateurs  who  somehow  fail  to 
see  the  need  to  bring  the  nor- 
mal day-to-day  activities  of 
amateur  radio  such  as  skeds, 
ents,  SSTV,  etc.,  to  a  screech- 
ing halt  while  we  deserving 
ones  strive  to  exchange  signal 
reports  with  a  temporary  sta- 
tion located  on  an  unlnhabfted 
island  covered  solid  with  birds 
and  their  natural  residue.  How 
anyone  could  fail  to  under- 
stand this  and  start  complain- 
ing about  those  DXers  is  cer- 
tainly beyond  us.  Transmitting 
below  the  American  phone 
band  and  listening  up  is  the  on- 
ly way  for  many  DX  stations  to 
be  able  to  make  any  contacts 
with  USA  stations,  but  it  seems 
that  listening  over,  at  most,  a 
fifteen  or  twenty  kHz  portion  of 
the  band  should  be  sufficient. 
How  do  you  feel  about  this 
practice? 

Still  nothing  heard  from 
China  but  a  few  phonies.  A 
usually  reliable  source  from 
Europe  reports  that  one  of  the 
eastern  Eurpean  countries  will 
be  sending  a  team  of  radio 
technicians  to  helpthe Chinese 
develop  knowledge  in  that 
area.  Some  among  this  team 
will  be  amateurs  ready  to 
demonstrate  the  finer  points  of 
amateur  radio  should  the  op- 
portunity arise.  The  source 
seems  rather  definite  that 
something  will  be  heard  this 
fall. 

There  are  serious  discus- 
sions going  on  between  some 
of  the  biggest  of  the  big-gun- 
type  DXers  concerning  a  con- 
centrated effort  this  summer  to 
wipe  Mt.  Athos  (SY)  from  the 
face  of  the  most  needed  lists. 
More  information  will  come  as 
plans  gel. 

If  you  think  some  exciting 
times  can't  be  experienced  in 
amateur  radio,  then  you  ob- 
viously were  not  in  on  the  re- 
cent 1S1DX  operation  from 
Spratly.  The  initial  landing  was 
planned  for  Amboyna  Cay. 
When  the  Spratly  crew  got 
close,  they  could  see  that  there 
were  people  on  the  island  and 
they  cautiously  came  inside 
the  reef  to  a  point  some  300 
yards  offshore.  Through  binoc- 
ulars it  was  easy  to  detect 
military  personnel  in  black 
uniforms  grouped  around  what 
appeared  to  be  weapons.  One 
of  the  military  types  began 
signaling  with  semaphore  sig- 
nals, but  unfortunately  no  one 
in  the  crew  understood  the 
signals.  As  the  crew  moved  in 
closer,  the  message  became 
somewhat  clearer  as  four  warn- 
ing shots  were  fired  across 
their  bow.  Feeling  at  this  point 
they  were  not  wanted  and  see- 
ing that  they  could  easily  be 
blown  out  of  the  water  with  lit- 
tle effort,  the  little  group  again 
headed  out  to  sea. 


After  this  initial  problem,  the 
group  returned  to  Brunei,  re- 
grouped, and  decided  to  make 
another  run,  but  this  time  to 
Pearson  Reef,  located  some 
eighty  miles  northeast  of  Am- 
boyna Cay  and  hopefully  less 
inhabited  since  it  had  an  eleva- 
tion of  only  three  feet  above 
high  tide.  The  approach  to 
Pearson  Reef  showed  hov^ 
when  it  rains,  it  pours.  Not  only 
was  the  small  reef  occupied, 
but  there  were  buildings  and 
smaM  craft  around.  Fortunate- 
ly, the  group  had  selected  a 
third  alternate,  which  they  now 
headed  for.  It  was  from  this 
spot.  Barque  Canada  Reef^  a 
sand  bar  some  150  feet  in 
length,  that  the  much-delayed, 
constantly-in-danger  1S1DX 
operation  finally  took  place. 

Most  of  the  sixty  hours  stay 
on  Barque  Canada  Reef  was 
spent  operating,  often  vjith 
more  than  one  station  on  the 
air.  Ten,  fifteen,  and  twenty  net- 
ted some  13,300  contacts  with 
about  half  coming  on  fifteen. 
Phone  seemed  to  result  in  a 
higher  QSO/hour  rate,  so  the 
concentration  on  this  mode 
resulted  in  a  77%y23% 
phone/CW  split.  Forty  percent 
of  the  contacts  were  with 
Japan,  thirty-five  percent  were 
with  stateside,  fifteen  percent 
were  with  Europe,  and  the  re- 
mainder were  scattered  around 
the  world. 

QSL  to  Harry  iVIead,  Box  85, 
Round  Corners,  2158  Australia. 
Expenses  were  excessive  due 
to  the  problems  and  any  finan- 
cial aid  can  go  to  K2TJ  or  via 
the  Northern  California  DX 
Foundation. 

The  recent  volcanic  activity 
on  St.  Vincent  Island  in  the 
West  Indies  found  VP2SQ  pro- 
viding emergency  communica- 
tions for  the  local  authorities. 
He  is  reported  as  having  phone- 
patched  Prime  Minister  Cato  to 
other  islands  when  there  was  a 
need  for  quick  communica- 
tions. It  is  this  type  use  of 
amateur  radio  that  we  have 
been  trying  to  demonstrate  to 
the  Third-World  nations  preced- 
ing WARC  79. 

Rubin  WA6AHF  and  his  XYL 
Feme  have  had  to  curtail  their 
YASME  QSLing  efforts  on  the 
recommendation  of  their  doc- 
tor. Although  giving  up  the 
YASME  effort,  they  will  con- 
tinue to  handle  cards  for  those 
stations  they  are  QSL  man- 
agers for. 

Some  EP  stations  are  again 
being  heard  on  a  sometime 
basis,  although  the  situation  is 
far  from  being  settled  in  Iran. 

That  9N1YU  being  worked  a 
tew  months  back  is  reported  by 
HS1ABD  to  be  a  true-blue  type 
used  by  a  Yugoslav  mountain- 
eering group  in  the  Mt.  Everest 
area. 

S2BTF  continues  to  show 
from  Bangladesh  on  the  week- 


Father  Marshall  D.  Mo  ran,  S.J.,  Kathmandu,  Nepal,  better  known 
around  the  world  as  9N1MM.  Father  i\Aoran  has  been  a  regular  fix- 
ture on  the  DX  bands  since  1961. 


ends  working  a  list-type  opera- 
tion. Look  for  him  on  14226  kHz 
Saturdays  from  1300Zand  Sun- 
days from  1200Z.  QSL  Peter  via 
Box  108  in  Dacca. 

9N1MM  has  been  keeping  a 
fairly  regular  schedule  around 
14243  kHz  after  0100Z.  QSL  to 
Ed  Blaszczyk  N7EB.  12802  Sun 
Valley  Drive,  Sun  City  AZ 85351- 
Ed  has  been  handling  Father 
Moran's  QSL  duties  since 
9N1  MM  first  came  on  the  air  in 
1961.  Ed,  who  has  also  held  the 
calls  W3KVQ,  W2KV,  and 
KX6EB,  asks  that  we  remind 
those  needing  a9N1MM  QSLto 
please  enclose  an  SASE.  It 
makes  the  job  much  easier. 

As  we  have  often  mentioned^ 
it's  usually  easier  and  cheaper 
to  just  enclose  a  dollar  bill 
(green  stamp)  with  your  QSL 
when  a  direct  airmail  reply  is  re- 
quired than  to  go  through  the 
hassle  of  buying  IPCs  or 
foreign  mint  stamps.  We  also 
mentioned  that  there  were 
situations  when  it  was  best  not 
to  enclose  money  with  a  QSL 
going  overseas.  A  letter  from 
Mansur  AP2MQ  brings  up  a 
case  in  point.  Incoming  mail  is 
often  checked  by  the  Pakistani 
postal  authorities,  and  since 
the  importation  of  foreign  cur- 
rency is  illegal  in  Pakistan,  this 
often  leads  to  embarrassing 
circumstances  for  the  amateur 
to  whom  such  mail  is  ad- 
dressed. It  is  always  best  to 
follov./  the  QSL  instructions 
given  by  the  DX  station.  In  the 
future,  do  not  send  green 
stamps  to  Pakistan. 

There  is  a  report  that  the 
number  of  complaints  to  the 
FCC  concerning  the  Russian 
"woodpecker"  have  risen  sharp- 
ly. It  is  sometimes  a  bit  frustrat- 
ing to  report  such  interference 
and  realize  that  the  person  on 
the  other  end  has  never  heard  of 
the  "woodpecker."'  Check  last 
month's   column   for  the  tele- 


phone number  of  your  closest 
FCC  monitoring  station.  Keep 
them  advised  of  the  "wood- 
pecker's'' activity  and  someday 
the  "woodpecker"  will  vanish. 
Some  claim  that  if  we  had 
reacted  immediately  two  years 
ago,  he  would  now  be  only  a  bad 
memory. 

A  couple  of  months  back  we 
mentioned  the  possibility  of  a 
Swedish  group  operating  from 
Albania.  The  expected  callsign 
was  mentioned  as  being  ZA5T. 
Late  word  on  this  operation  has 
been  zilch,  but  if  anything  new 
develops,  we  will  certainly  pass 
it  along. 

Those  new  Pacific  area  pre- 
fixes still  seem  to  be  causing 
trouble.  It  was  sure  easier  to 
remember  when  KM6  was  Mid- 
way, KW6  was  Wake,,  etc.  To 
help  you  learn  the  new  deslgna- 
/Jons,  we  will  list  them  again: 

KH1     Baker,    Canton,    and 

Howland 
KH2     Guam 
KH3     Johnston 
KH4     Midway 
KH5     Kingman    if   K   suffix, 

'Palmyra  if  not 
KH6     Hawaii 
KH7     Kure 

KH8     American  Samoa 
KH9     Wake 
KHO     Northern  Marianas 

UK0YAH  is  being  worked 
around  14050  kHz  after  1S00Z. 
We  mention  this  as  a  reminder 
that  Soviet  Siberian  stations 
whose  suffix  begins  with  a  Y 
are  located  in  Tana  Tuva  in  rare 
Zone  23- 

The  Brussels  Millennium 
Award  is  available  to  anyone 
v^orking  ten  of  the  OS  prefixes 
on  at  least  two  bands.  Send  log 
data  and  three  IRCs  to  Brussels 
Millennium  Award,  PB  1000, 
B-1040,  Brussels,  Belgium. 

Contmued  on  page  172 


27 


Spec  Comm  is  proud  to  announce  the  brand  new  SCR4000  UHF  FM  Repeater!  There  has  been 
great  customer  demand  for  a  repeater  such  as  this  for  many  months,  and  our  engineers  have  put  in 
hundreds  of  man-hours  to  develop  a  unit  which  incorporates  all  of  the  features  requested  by  our 
customers  over  the  last  2V2  years. 

The  SCR4000  includes  completely  new  transmitter  and  receiver  boards,  which  were  designed 
from  the  ground  up  specifically  for  this  new  repeater,  1  he  rest  of  the  unit  is  basically  the  same  as 
our  tried  and  proven  SCRIOOO  VHF  Repeater  which  has  an  exce//er?f  reputation  for  performance 
and  reiiabiifty  throughout  the  world! 

Of  course,  as  with  other  Spec  Comm  products, 
only  the  latest  state-of-the-art  designs  and  the 

very  finest  quality  components  and 
workmanship  are  used  throughout.  Also, 
you'll  be  happy  to  hear  one  of  the  most 
ama:iing  things  about  the  SCR4000  — /(s 
price/  About  V2  that  of  repeaters  sold  by 
"the  big  two  names"  in  2  way  radio  .  .  ,  And 
their  older  design  units  don't  even  offer 
many  of  the  excellc^nt  convenient  features 
which  are  standard  on  the  SCR4000! 

Tfie  SCR4000  is  sold  factory  direct  only, 
or  through  authorized  Foreign  Sales  Reps, 
Since  there  has  been  a  tremendous  de- 
mand for  the  5CK4()t)0,  we  suggest  that  you 
get  your  order  in  as  soon  as  possible! 


> 


SCR  4000 


f 


Transmitter 


Receiver 


SCR  4000 
Specifications 


RF   Oulpul:    iO  Walls  typ    Inlinlte 

VSWK  prtKjf 

Sensilivlly:    OJfi    uV/1 .!    d\\    SI  NAD 

ty;i, 

SclecMvlty:    -hc\li    @    ±6.5    kHz; 

-lOOdii  ^   y  iOkH/ 

FEATURES 

•  full  MetCrinn  of  i,riti(.af  Jevois. 
tVoi!a^('s,  currents,  KoJ  KF  out,  RX 
Sig   Jtri^n^th,  rtc) 

•  froni  Piincl  C(jrilrolii  for  timers  & 
AF  Jt'vcis 

•  Lighted  push-htillnns  for  control/ 
tel  furclKjns  ^  stfitiis  mdicators 

•  Stj(tf-i)f-lht-Art  CMOS-rontrol 
loyjf    &    timers  — No   Relrtv   prcb- 

•  Built-in  AC  Supply  w/insMnt  btry 


switchover    for    t'nu^rnvnLv    pwr. 
[+  TrickU>Ch^r  ) 

•  Supplied  with  ±  .OOO.V  interna- 
tional PrecisUin  KU\i  &  local  mic. 

•  Built-in  CW  IDtf  — Low  current 
draw,  i!50  t^it  VRiyM  Mcrnury'  Ad- 
instable  speed,  piC(  h.  time,  etc 

•  lacks  Provided  for  Rer^iote  Cort- 
iroi.  Auto  t^.-itrfi,  UC  ujl,  AF 
in/oul,  COR  Switch,  etc 

•  True  FM  — lor  M[)t,  AutiifJ  ?,o  yood, 
"It  sounds  like  diiectf"! 

OPTIONS 

•  Full  Autopatch,  with  or  without 
reverse  p':il(.h.  ,nui  "l.andline"  tir 
Radio  flcmoto  Cnntrol  of  the  Re- 
pealer. 10/ 1  Inhibit  Avail,! bit'). 

•  Radio  and/or  Lflndline  TouthTune 


Remote  Control  oJ  suiIt  ri?p(>aU>r 
funciioni  us  Patch  Inhibit/Reset, 
Switch  ID  T  roc  its,  K('p(>,^ltM 
ON/OFF;  PLON/Ofl". 

•  "PL"-CTCSS 

•  Up  to  4  diffcTenl  IDs;  Aututnulii. 
switching  to  "Em<?Tgr>ncy  Power 
ID"  when  on  battery  pwr 

•  "Kerchunker  Killer"  — 5  s(„>t  Rfttr 
XnUr  I  urn         on         tinM-r. 

•  Timeout  — Timer  Beset  Tr>ne  An- 
nunciator 


Along  with  a  complett;  line  of 
Repeater  System  Acct^ssories 
.  - .  such  as;  The  Finest  Duplexcri, 
Cavities^  Cabinels  from  7"  to  7\ 
Antennas.  "Hardline,"  Cabtei,  etc. 


"V 


^M  ID1000 
V^  Automatic  Base 
Station  CW  Identifier 


"nwy 


w  mm        c  I 


5^(M  ^/^^^menciaC  S  ^annteun^  ;4pfdiccitioH4. 


•  AufomaUcally  IDs  your 
Stalion  (Base  or  Repeater) 
per    FCC    requiremenls 

every    5-30    niin,    (Hrijust- 
ablt)}, 

•  M^ets  all  FCC  require- 
ments for  Parts  8t>,  01,  93, 
95,  97  A  other  applications. 

•  Convonlent  Front  Panel 
Conlrols  for  AC  Power; 
Trigger    Mode,    (Aulor^ai- 


iCi'COFi,   ContmLtOus,   or 

Disable);  Manual  ID;  Local 
Monitor  Spkr.  Volume. 

•  Front  Panol  Slalus  In- 
dicator Lights  tor  AC 
Power;  ID  in  prof.jrosf^;  DC 
Power  operation. 

•  Built-in  AC  Power  Supply 

•  12VDC  Battery  Input 
w/autO'Swi  tchover  [-o 
'Energency  Powiiir 


•  Optiorial    "Emerqency 
Power  ID." 

•  AdjustableiCW  Tone  Pilch, 
Speed  &  Level. 

•  Provision   for  up  to  4  dif-. 
ferent  ID  char^nels! 

•  Plug-in  IC  Memory  Chip! 

•  Two  Inhibit  inputs. 

•  Std.  19"  Rack  Mount. 


¥%.  COn/IMERCiAL  n/IOBiLE  A 
^  BASE  TRANSCEIVERS 


< 


•  1  J6-174  MH/  iv  ^JO'MU  MH/  ('IW  Suon) 

•  6  channels 

•  0.3 -J  uV  Rfvr 

•  t»  or«  PtjIi^Cryiilrtl  I  Itf 

•  Beautiful  Audio -KX  &  IX 

•  Very  Reason("\tili.'  \'r'\i.v:\ 


•  Vt'ty  .lUr.-^ctlvr:  ^vnodgrsirt  hou^ntf; 


SC  250  25  wt. 
Mobile  unit 

•  "Super  Rugged"  Hous/n/N 


SPECTRUM  COMMUNICA  TIONS 
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Write  or  call  for  Data  Sheets,  prices,  etc.  •  Export  orders— Contact  our  International  Dept. 
1055  W.  Germantown  Pk.,  Dept.  S7  •  Norrlstown  PA  19104  •  (215)  63M710 


A  Visit  to  Antenna  Specialists 

—  Wayne  tours  the  test  range 


Wayne  Green  W2NSD/1 
Editor /Publisher 


The  science  of  measur- 
ing antenna  per- 
formance as  part  of  the 
design  process  has  come  a 
long  way  in  the  last  twenty 
years.  A  recent  visit  to  the 
Antenna  Spectafists  test 
site  in  northeastern  Ohio 
brought  back  memories  of 
my  past  visits  to  other  such 
sites  ,  .  .  and  the  enormous 
changes  in  test  equipment 
and  procedures  which 
have  come  about. 

Let  me  tell  you  about  my 
visit  to  Antenna  Special- 
ists' test  site. 

Sherry  and  I  were  met  at 
the  Cleveland  airport  by  Al 
Dolgosh  K8EUR,  who  led 
us  out  to  the  test  site,  over 
an  hour's  drive  away.  There 
we  met  Dick  Leach 
WA3HSE/WB8ZAA,  Tom 
Baker  K8MMM,  and  Rick 
Davis  K8DOC,  the  test  site 
team.  The  lab  was  set  up  in 
a  trailer  with  a  reference 
dipoie  nearby.  The  test  an- 
tennas were  set  up  on  a 
platform  a  couple  hundred 
feet  away. 


This  is  the  trailer  with 
the   laboratory  equipment 

for  running  the  antenna 
field  strength  tests.  The 
tower  to  the  left  is  for  a 
ham  station  in  the  house  to 
the  rear  of  the  trailer.  It's 
nice  to  have  a  ham  living 
right  there  to  watch  out  for 
the  test  lab  equipment. 

Was  it  only  a  little  over 
twenty  years  ago  that  1 
visited  a  top  manufacturer 
of  ham  antennas  and 
watched  them  run  tests  on 
a  long  two-meter  beam, 
measuring  the  signal 
strength  every  few  degrees 
and  writing  down  the  fig- 
ures? Today,  this  is  all 
automatic.  Today,  they 
can  run  tests  in  a  few 
minutes  that  used  to  take 
days,  thus  making  it  possi- 
ble to  design  much  more 
effective  antennas.  When 
you  can  make  a  small 
change  in  the  antenna  de- 


sign and  measure  the  re- 
sults of  that  change  quick- 
ly, it  is  relatively  simple  to 
explore  many  more  vari- 
ables for  optimum  per- 
formance. 

With  modern  equipment 
at  a  test  site,  it  is  possible 
to  measure  the  vertical  and 
horizontal  radiation  char- 
acteristics of  an  antenna  as 
well  as  the  frequency  re- 
sponse—ail in  a  few  min- 
utes. 


You're  looking  at  an 
enormous  inv^estment  in 
test  equipment.  This  gear  is 
made  just  for  labs  of  this 
nature  and  allows  the  auto- 
matic testing  of  the  anten- 
nas, complete  with  the 
graphing  system  on  the 
right. 


This  is  a  small  tower 
right  beside  the  mobile  lab. 
It  is  designed  for  mounting 

the  transmitting  antenna 
for  the  tests.  Notice  that 
this  antenna  can  be  raised 
and  lowered  to  get  the  op- 
timum  vertical  pattern  of 
radiation. 


Here  Tom  is  showing  the 
reference  antenna  which 
he  set  up  by  the  receiving 
platform.  This  is  a  simple 
reference  dipoie. 
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The  tests  this  day  were 
going  to  be  run  on  the 
Antenna  Specialists  44- 
elennent    beann. 


jL^-i 


This  is  the  mechanism 
which  is  used  to  hold  up 
the  antenna  to  be  tested 
and  to  turn  it  in  time  with 
the  graph  in  the  lab.  The 
tilting  gears  allow  the 
antenna  to  be  brought 
down  for  mounting  or 
changes.  The  whole  mech- 
anism is  on  the  track  and 
can  be  moved  toward  or 
away  from  the  lab. 


I 
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That's  Tom  on  the  left  in 
back,  Al  on  the  right  in 
back.  Rick  on  the  left  in 
front,  and  Dick  on  the  right 
in  front. 


The  test  platform  is  be- 
ing rotated  so  that  the 
other  two  IVelement  yagi 
antennas  can  be  mounted 
on  the  boom.  The  rotating 
is  all  done  remotely  from 
the  trailer. 


ray  through  a  complete  ro- 
tation, watching  the  pen  on 
the  chart  as  it  traces  the 
pattern  of  the  beam. 


Dick,  Al,  and  Tom  get 
the  beam  onto  the  boom 
and  tightened  in  place  for 
the  tests. 


i 


Al  Dolgosh  K8EUR,  who 
organized    everything    for 


us. 


Rick  Davis  K8D0C,  who 
is  lucky  enough  to  live  at 
this  extremely  low-noise 
test  site,  complete  with  his 
ham  rig  and  a  good  beam. 


Here  you  see  the  fin- 
ished pattern  of  the  array. 
How  about  all  that  gain! 
And  you  surely  can  null  out 
the  interference  with  that 
incredible  front-to-back 
ratio. 


i^ 
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Here's  the  beam  all  set 
up  and  raring  to  go,  about 
300  feet  from  the  source 

site. 


Dick  runs  the  antenna  ar- 


Over  to  the  right  of  the 
test  platform  I  found  these 
tracks.  They  are  for  rotat- 
ing cars  to  measure  the 
radiation  pa^Herns  of 
mobile  antennas  mounted 
on  different  parts  of  dif- 
ferent cars.  They  drive  the 


'■'^% 
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Tom  Baker  K8MMM. 


This  is  the  pattern  drawn  by  the  chart  recorder  for  the 
44-element  array  on  146  MHz  with  the  comparison  from  a 
reference  dipole  (dotted  linel 
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This  is  the  same  array,  but  measured  at  148  MHz.  Not  a  lot 
of  difference  — certainly  none  that  you  would  ever  notice 
in  use. 


car  with  the  test  antenna 
onto  the  tracks  and  then 
rotate  the  whole  works  to 
get  the  pattern.  It's  quite  a 
complete  test  site  facility. 


After  the  test,  Al  had  the 
44-elennent  array  boxed  up 
and  shipped  to  the  73  lab. 
It  took  longer  than  we 
figured  to  get  it  airborne. 


One  more  run  was  made  with  the  array  on  144  MHz  to 
make  sure  that  it  was  capable  of  working  over  the  entire 
2m  band.  It  takes  a  lot  of  careful  design  to  make  a  high- 
gain  array  such  as  this  work  over  a  four-megahertz  band- 
width with  as  little  loss  as  this  one  shows. 

due  to  some  serious  delays  out  one  whale  of  a  signal, 
in  getting  a  promised  as  you  can  see  from  the 
tower.    The    antenna    puts      pattern  on  the  graph.  ■ 


ROBOTS  MODEL  400  CONVERTER 
MAKES  SSTV  OPERATING  EASY! 


Contacts  are  established 
by  voice  communications. 


SSTV  is  voice  alternated 
with  video  operation. 


Your  SSTV  system  applies 
the  SSTV  audio  signal  to  ttie 
transmitter  microphone 
jack  iPDlaceofthe  voice 
signal  from  your 
microphone. 


Operation  reguires  no  more 
than  the  ability  to  focus-a 
camera  and  adjust  a  TV  set. 

Any  home  TV  set  can  be 
used  for  a  display  monitor 
without  modification.  The 
Mode!  400  connects  to  your 
TV  set's  antenna  terminals 
by  means  of  the  RF 
adaptor-kit. 

In  fact,  SSTV  is  so  easy, 
it's  the  first  ham  radio 
activity  that  permits  the 
wholefamllyto  be  involved. 


TUFTS 


ELECTRONICS 

209  Mystic  Avenue 

Bedford,  Mass.  02155 

1-617-395-8280  (Mass,  residents) 

1-800-225-4428 


i^RB 


ROBOT 


SSTV  EQUIPMENT 

Model  400  Scan  Convert&r $795 

Slow-io-fast  and  fa^t-to-^low  converter'  all  solid  state.  Shipping  weight:  15  lbs. 

RCA  TCIOOO  CCTV  Camera 3280 

500  line  resoLijtfor!;  10,000;  1  ALC;  ^xt-.  adj:  Beair-,  Target  Focus,  ifidttor  position; 
Weight:  3  lbs..  10  oz.  Comes  with  16mm  lens.  2?i"  H  x  A'A"  W  x  9'/="  D, 
Shipping  ^veight:  7  lbs. 

RF  Modulator  Kit S  25 

P.C,  board,  assembled  ;3nd  tested,  for  converting  video  to  RF  for  input  to  TV  receiver 
antenna  terminals  (Char.nef  2  or  3).  with  tjnino  tool.  Requires  +5V  d.c.  power  supply. 

20  ft.  coax  video  cable  with  BNC  connectors $  15 

UHF  Plus  to  BNC  jack  adaptor $2.08 
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10% 
DISCOUNT 


ALL 

LUNAR 

PRODUCTS 


DURING  LUNAR'S 

2ND 

ANNIVERSARY 

SALE! 

(July  1  through  July  31  s4 

al4  partlcipaling  cteaierB).  , 
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These  ultra-parformance  "ANGLEUNEAR"  receiving  preamplifiers  are  suitable  to  tlie  mosl  demanding  needs 
where  low  noise  figure  Is  imporlant.  Amateur  fiadia,  CammerclaL  NASA  &  Military  users  Itave  lauded  their 
supsrior  perlarmaEice.  Uses  Include  all  types  of  weak  signal  work  such  as  EME,  Tropo  &  lonosphsnc  Scatter. 
Salellite  GommunicatiDns.  Hadie  Astroiromy,  Meteor  Scatter,  etc. 

Construction  of  Mghest  quality:  small  physical  size,  gold  alodined  conductive  cheni  film  encloses  for 
maximum  shielding.  RFI  filtering  of  DC  line  yields  -50  dB  at  30  MHz  and  >-70  dB.  f-10  GHz  attenuation.  PC 
Boards  are  double  sided  plated  holes  to  ensure  maximum  performance.  All  amplifiers  are  aligned  on 
automatic  noise  figure  measuring  equipment,  with  traceability  to  standard  Hot-Cold  noise  test  system. 


NOISE 

MODEL 

FIGU 

RE 

GAl^ 

PA  28 

1.1  d 

B 

15  dB 

PAI2& 

1.5  d 

B 

14  dB 

PASO 

1.3  d 

B 

12  dB 

PAI50 

1.6  dB 

11  dB 

PA  144 

1.5  dB 

11  dB 

PAN  44 

1.9  dB 

10  dB 

PA  220 

2.0  dB 

11  dB 

PAI  220 

2.5  dB 

10  dB 

PA  432-2 

1.6  dB 

14  dB 

PAF  432-2 

3.0  dB 

13dB 

PAE  432-  5 

1.0  d 

B 

16  dB 

3dBBW 

1.3  MHz 

1.3IWHZ 

2.5  MHz 

2.5  MHz 

2.5  MHz 

2,5  MHz 

6  MHz 

6  MHz 

150  MHz 

50  MHz 

180  MHz 


dB  COMP. 

+  ^  dBm 

+  1  dBm 

+  1  dBm 

+t  dBm 

+1  dBm 

+1  dBm 

+  1  dBm 

+1  dBm 
-20  dBm 
-20  dBm 
-20  dBm 


1C@ 

12VDC 

10  mA 

10  mA 

10  mA 

10  mA 

10  mA 

10  mA 

10  mA 

10  mA 

6  mA 

6mA 

4  mA 


PRICE 

$35.95 
$49.95 
$35.95 
$49.95 
$35.95 
$49.95 
$35.95 
$4^9.95 
$41^95 
$49.95 
$64.95 


KEN  PRO  KR  500 
ROTATOR 


Designed  lor  160  rotation 


Brake  iiolds  up  to 
2000  kg/cm  [1750 
IbsVlnchl  torque. 


10% 
OFF 


LUNAR'S 
PORTABLE 
'ANTENNA  TOWER 


ttanufactured  ii  our  San  Diego  piani 
Idaal  for  ground  or  roof  mmttts. 
Djib  man  can  assemtrte  snd  srecl. 
Extremely  rirgeed. 


t 


Modular  and  portable. 

High  stability  with  proper  g 

High  quality  aluminum  allay  construction. 


J^ 
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AIGA  ROTORS 


ART  3000 

Handles  up  to  lOsq.  It. 
antennas  and  to  5D0  lbs.. 
balanced  weiglit. 
8  conductor  cable. 

ART  8000 

Handles  extra  heavy  duly 
asmuth  rotator  tor  the 
most  (JemandlTTg  instal- 
latmns.  10  conductor 
cable.  The  King  Kong 
di  rotors.  Loads  in 
excess  of  1  ton. 


RF  DISTRIBUTORS 

P.O.  Box  82183,  San  Diego,  CA  92138 
2785  Kurtz  Street,  Suite  4,  San  Diego.  CA  92110 

CALL  (714)  299-9741 
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Secrets  of  Guyed  Towers 

—  put  'em  up  and  keep  'em  there 


Trade  real  estate  for  security. 


Peter  Can  WB3BQ0 
329  Little  A  venue 
Ridgway  PA  15853 


There  is   an  otd  saying 
among  hams  that  "if  it 
stays   up,    it's   too   small/' 


Who  among  us  can  truth- 
fully say  that  on  those  long 
winter  days  we  haven't 
spent  a  moment  or  two 
thinking  how  great  it  would 
be  to  have  a  five-element, 
40-meter  beam  in  the  back- 
yard, fed  with  2  kW,  and  a 


Jhis  is  a  commercia!  CATV  tower.  The  dish  at  the  left  is  a 
microwave  receiving  antenna.  Mounted  below  it  is  a  ''star 
mount'  anti-torque  guy  wire/frame  system.  The  tower 
height  is  500  feet. 


hundred  feet  above 
ground?  Dreams?  .Well, 
maybe.  But  it's  sure  that 
whatever  your  idea  of  the 
"ultimate"  antenna  array, 
it's  got  to  be  held  up  by 
something. 

Since  the  best  antenna 
farm  starts  with  the  sup-., 
port  equipment,  let's  look 
at  the  best  antenna  sup- 
port: the  guyed  tower.  A 
tower  is  like  a  chain,  in  that 
it  is  only  as  strong  as  the 
weakest  link.  Self-support- 
ing towers  are  linked  to 
Mother  Earth  at  one 
point  —  the  base.  Guyed 
towers,  on  the  other  hand, 
have  four  support  points 
over  which  to  spread  the 
load  — three  anchors  and 
the  tower  base.  The  penal- 
ty for  this  added  strength  is 


the  larger  chunk  of  real 
estate  required  to  accom- 
modate the  guy-anchor 
supports. 

In  planm^^  to  erect  a 
tower,  there  are  some  deci- 
sions and  compromises  to 
be  made.  One  must  be 
realistic  about  what  will 
adorn  the  top  of  the  tower 
and  the  worst  case  of  wind 
loading  that  can  be  an- 
ticipated. The  antenna 
load  must  be  added  to  the 
wind  loading  to  determine 
the  total  load  environment 
in  which  the  tower  will  be 
operating.  Most  antenna 
mafiufacturers  publish 
load  figures  as  part  of  their 
advertising,  or  will  furnish 
data  on  request.  The  same 
goes  for  tower  makers,  and 
they  also  have  data  about 


? 


TOWER 
'BASE 


V 


GJY 
^  WIRE 
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Fig.  1. 
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Here  is  a  commercial  tower  ar)chor  and  ''eyeplate/'  Note  The  bottom  two  guys  shown  here  are  attached  to  the  an- 
the  lerigth  of  guy  wire  laced  through  the  turnbuckles  to  chor  plate  and  to  the  ''star  mount''  just  below  the 
prevent  loosening,  microwave  dish. 


wind  and  ice  conditions 
throughout  the  country  to 
help  in  figuring  the 
operating  load. 

As  a  rule  of  thumb,  an- 
chors should  be  placed  out 
from  the  tower  base  a 
distance  of  between  one- 
half  and  two-thirds  the 
tower  height.  For  a  hun- 
dred-foot tower,  this  means 
the  distance  from  base  to 
each  anchor  will  be  from 
fifty  to  seventy-five  feet. 
Since  this  distance  deter- 
mines the  angle  of  the  guys 
at  the  tower,  it  represents  a 
compromise  between  the 
ideal  one-foot-up  for  one- 
foot'Out,  or  guy  angle  of 
forty  five  degrees,  and 
some  even  sharper  guy 
ang!e  which  conserves  real 
estate.  These  considera- 
tions outline  the  practical 
limits  of  tower  height. 

Other  factors  which 
limit  tower  height  are:  sur- 
rounding objects  like 
houses  and  trees,  sloping 
terrain,  local  building 
codes,  and  neighbors.  l:ach 
should  be  taken  into 
careful  consideration  since 
towers  are  no  less  expen- 
sive to  take  down  than  to 
put  up. 

Since  the  load  of  a  tower 


is  in  two  parts,  it  is  best  to 
look  at  each  in  choosing  a 
brand  and  model  of  tower. 
The  side  load  is  the  force 
which  is  supported  by  the 
anchors  and  guy  lines.  The 
vertical  load  is  supported 
by  the  tower  and  base 
alone.  Most  towers  are 
triangularly  shaped,  and 
the  wider  the  spread  be- 
tween the  vertical  legs  and 
the  larger  in  diameter  they 
are,  the  greater  the  vertical 
load  they  will  hold.  Know- 
ing the  antenna  loading  fig- 
ures and  the  weather  condi- 
tions for  your  area,  it  is 
possible  to  have  a  tower 
manufacturer  recommend 
the  proper  size  tower  for 
your  needs. 

Two  last  considerations 
should  be  figured  into  the 
choice  of  heights.  How  far 
will  the  rig  be  from  the 
antenna,  and  what  will  the 
cable  loss  be,  compared  to 
the  benefit  of  added 
height?  In  addition,  who 
will  service  the  array?  !t 
seems  that  the  number  of 
volunteer  climbers  varies 
inversely  with  the  height  of 
the  workl 

Planning  the  actual  con- 
struction is  the  next  step  in 
the    process.    Survey    the 


land  for  the  locations  of 
the  base  and  anchors.  Let's 
say  you  come  up  with  a 
layout  similar  to  the  one  in 
Fig.  r 

In  this  ''helicopter"  view 
of  the  project,  we  see  that 
the  anchors  are  laid  out 
120  degrees  apart  and  that 
two  of  them  are  upwind  ot 
the  tower  base.  This 
spreads  the  worst  of  the 
wind  loading  between  two 
anchors. 

The  type  of  soil  wllT 
determine  what  type  of  an- 
chor should  be  used.  There 
are  screw-type  units  which 
don't  need  a  hole  but  are 
screwed  into  the  undis- 
turbed earth.  These  are  okay 
for  smaller  systems  with 
light  loading  and  with  firm 
to  slightly-rocky  soil.  The 
other  type  is  the  bell  an- 
chor which  requires  that  a 
hole  be  dug.  The  bell- 
shaped  bottom  of  this  type 
of  anchor  is  attached  to  a 
long  rod  which  sticks  out 
of  the  ground  after  the  an- 
chor IS  placed  in  the  hole. 
When  the  bell  is  struck  with 
a  heavy  bar,  the  anchor 
will  spread  out  and  dig  into 
the  sides  of  the  hole.  The 
hole  is  then  backfilled  us- 
ing small  rocks  and  well- 


tamped  dirt.  These  bell  an- 
chors hold  a  larger  load 
since  they  are  bigger  at  the 
bottom  and  deeper  in  the 
ground  than  the  screw 
type. 

The  tower  base  also  is 
chosen  after  considering 
the  type  of  soil  at  the  con- 
struction site.  Since  the 
base  has  to  support  only 
the  vertical  load,  it  doesn't 
have  to  be  very  deep.  It 
should  be  down  far 
enough,  however,  so  that 
frost  will  not  cause  it  to 
shift  position.  Manufac- 
turers' recommendations 
should  be  followed  here  so 
that-  a  firm  footing  is 
assured. 

Finally,  make  a  list  of  the 
required  tools  and  gear  for 
the  actual  job.  Try  to  ob- 
tain the  services  of  some- 
one who  has  done  similar 
work  before,  and  rely  on 
his  experience.  If  no  hams 
are  around  to  fill  the  bill, 
try  the  local  power  or 
telephone  company.  Their 
construction  crews 
routinely  handle  projects 
similar  to  this,  and  prob- 
ably will  know  where  you 
can  obtain  the  ropes,  guy/ 
jacks,  strain  dynomome- 
ters,    and    climbing  equip- 
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Cuy  wires  and  preformed  wrap-on  grips  are  shown  at  the 
tower  end.  Note  that  the  bolt  acts  as  ari  axle  for  the  grip. 
The  height  is  375  feet 


ment  you  will  need. 

Before  getting  into  the 
actual  nuts  and  bolts  of 
hanging  up  the  tower,  it's 
good  to  discuss  various 
aspects  of  safety  on  the 
job.  Advance  planning  on 
paper  of  each  step  in  the 
process  will  allow  each 
member  of  the  crew  to 
familiarize  himself  with 
the    sequences    involved. 


Line  up  enough  people  to 
do  the  job,  and  don't  forget 

that  at  least  one  should  be 
experienced.  All  climbing 
tools  and  small  hand  tools 
should  be  in  first-class 
shape-  Hardhats  are  a  must 
for  the  ground  crew,  and 
no  one  should  be  closer 
than  twenty  feet  to  the 
tower  base  for  any  reason 
other  than  to  attach  gear  to 


A  Dill  tower  in  CA  TV  service  is  pictured  here.  The  tower  is 
100  feet  tall,  in  10  foot  sections  weighing  about  60 
pounds  each.  The  sections  are  7  7  inches  on  a  side. 


The  Dill  tower  base  rests  on  a  large  flat  rock  two  feet 
down  and  buried  in  small  rocks  and  well-tamped  dirt 


the  ropes  going  up  the 
tower.  The  auxiliary  leg, 
which  sometimes  is  used  to 
hold  the  weight  of  a  tower 
section  as  it  is  placed  on 
already  erected  sections, 
should  be  inspected  care- 
fully. The  combined  weight 
of  the  leg  and  section  can 
do  considerable  damage 
and  injury  if  they  fall. 

When  everything  need- 
ed is  on  hand,  the  anchors 
are  dug  in,  and  the 
necessary  personnel  have  - 
been  lined  up,  it  is  time  to 
pick  a  day  to  complete  the 
job.  Weather  is  the  main 
consideration  here  since  to 
be  safe  the  entire  job 
should  be  completed  in 
one  day.  The  Flight  Service 
Center  at  the  local  airport 
is  an  excellent  source  of 
weather  information,  and 
their  forecasts  of  wind  con- 
ditions  are  especially 
good. 

On  the  morning  of  the 
big  day,  begin  by  bolting 
the  first  three  sections  of 
tower  together  on  the 
ground.  Attach  to  the  top 
of  the  assembly  three  guy 
wires  which  have  been  cut 
to  roughly  the  correct 
length.  Set  the  bottom  of 
the  assembly  next  to  the 


tower  base  (which  is  in  the 
ground)  and  lay  out  the  guy 
wires  down  the  length  of 
the  three-section  assembly, 
over  the  base,  and  straight 
out  beyond.  With  one  man 
holding  down-on  the  bot- 
tom to  make  it  dig  into  the 
ground,  and  three  more 
pulling  at  the  guy  wires, 
have  the  remaining  people 
lift  the  top  of  the  tower  and 
raise  it  over  their  heads.  As 
they  walk  toward  the  base 
raising  the  tower  above 
them,  the  guy  wire  atten- 
dants will  steady  the  tower 
side-to-side  while  at  the 
same  time  helping  to  puil 
the  tower  vertical. 

When  this  move  is  com- 
pleted, the  tower  should  be 
standing  on  the  ground 
next  to  the  base,  stabilized 
by  the  guy  wires.  Next,  lift 
the  tower  onto  the  base 
and  install  the  three  bot- 
tom bolts.  Attach  the  guy 
wires  to  their  respective 
anchors,  and,  using  a  spirit 
level,  a  plumb  bob,  or 
other  sighting  line,  snug  up 
the  guys  until  the  tower  is 
exactly  vertical.  This  oper- 
ation is  important  since 
when  later  sections  are  in- 
stalled, the  tower  will  be 
put  into  a  bind  if  it  is  not 
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The  anchor  rod  holds  three  guys  using  prefornried  grips. 
The  rod  is  six  feet  long  and  is  buried  nearly  five  feet 
down. 


exactly  vertical. 

The  climbing  people  are 
now  sent  aloft,  and  the  aux- 
iliary  leg  (or  stiff-leg), 
pulleys,  and  hand  ropes  are 
nnade  ready  to  raise  the 
next  tower  section.  Since  it 
is  very  hard  for  a  person  to 
get  good  lifting  leverage 
while  leaning  back  In  a  line 
belt,  the  ground  crew 
should  raise  each  section 
while  the  climbing  crew 
steadies  it  and  guides  its 
placement  atop  the  last 
section  erected. 

Remember  that  during 
this  operation  those  on  the 
ground  should  not  stand 
near  the  tower  base,  or  in 
an  area  where  dropped 
tools  or  parts  might  fall. 

Continue  adding  tower 
sections  and  guy  wire  sets 
until  the  tower  is  complete. 
Since  the  last  section  nor- 
mally is  built  to  accept  an 
antenna  rotator  and  mast, 
these  items  are  more  easily 
installed  before  that  sec- 
tion is  raised. 

Having  aligned  the 
tower  each  time  that  a  set 
of  wires  was  installed,  the 
complete  unit  should  be 
pretty  close  to  vertical.  By 
sighting  upward  along 
each  leg  of  the  tower,  any 


bends  will  be  seen  easily 
and  can  be  removed  by  ad- 
justing tension  on  the  ap- 
propriate guy  wire. 

Now  that  the  tower  Is 
straight,  the  next  step  is  to 
equalize  the  tension  on 
each  set  of  guy  wires.  A 
device  called  a  strain  dyno- 
mometer  is  used  to  read 
tension  on  a  cable.  If  this  is 
not  available,  the  only 
recourse  Is  to  pull  each  guy 
wire  slightly  out  of  line  and 
feel  the  tension  by  hand. 
Sighting  up  each  guy  wire 
from  anchor  toward  the 
tower  and  judging  the  sag 
is  another  method,  but  it  is 
not  as  reliable  due  to  the 
varying  lengths  of  the  lines. 
The  aim  Is  that  each  guy 
wire  should  carry  the  same 
strain  as  every  other. 

The  tower  Is  now  com- 
plete and  ready  to  accept 
antennas  and  downleads. 
Even  though  it  is  ground- 
mounted  and  is  attached 
to  guy  wires  and  anchors 
which  also  are  at  earth 
ground  potential,  It  still  is 
wise  to  electrically  ground 
the  tower.  Most  commer- 
cial installations  use  a  six- 
foot  ground  rod  at  each 
tower  leg,  driven  as  close 
to    the    base    as    possible. 


This  is  a  partly  installed  preformed  grip.  No  tools  are  need- 
ed, and  it  may  be  removed  for  re-tensioning  of  the  guys 
and  easily  reapplied. 


This  Is  sufficient  to  protect 
the  tower,  although  light- 
ning protection  at  the 
shack  end  of  the  down- 
leads still  should  be  used. 
In  the  event  that  lights  are 
required,  or  any  source  of 
commercial  power  is  used 
at  the  tower,  the  ground 
system  should  be  tied  into 
the  neutral  of- the  electric 
line. 

When  very  large  arrays 


are  rotated  on  a  tower,  the 
torque  will  cause  twisting 
of  the  structure.  While  this 
does  not  affect  the  life  of 
the  tower,  It  does  affect 
the  aiming  accuracy  of 
VHF  dlrection^arrays  dur- 
ing windy  conditions.  The 
cure  is  to  install  another 
guy  system  by  bolting  to 
-the  tower  a  length  of  pipe 
or  angle  Iron  about  six  feet 
long,  as  per  Fig.  2. 


Guy  wires  and  grip  are  attached  to  a  tower  leg. 
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Since  this  guy  system 
carries  only  the  twisting 
load  applied  to  the  tower, 
it  need  not  be  as  heavily 
constructed  as  the  main 
system.  Screw-type  an- 
chors and  number  ten 
steel  fence  wire  are  more 
than  adequate,  along  with 
TV-type  U-bolts  connect- 
ing the  pipe  to  the  tower 
legs.  With  this  ar- 
rangement mounted  about 
three-fourths  of  the  way  up 
the  tower,  it  should  remove 


most  of  the  twisting  action 
and  considerably  reduce 
the  whiplash  effect  on  the 
antenna  elements. 

There  you  have  it. 
Guyed  towers  offer  the 
most  stable  platform  for 
large  arrays  and  greater 
heights  under  the  most  ex- 
treme weather  conditions. 
They  also  offer  confidence 
in  the  knowledge  that 
those  expensive  antennas 
are  mounted  up  where  they 
operate  best   and  are  sup- 


CUAGE    WSRE 


ported  by  a  system  which      operating    for    years    to 
will  offer  safe  and  reliable      come.B 


There's  a  new,  eighth  OSCAR  satellite  in  orbit,  and  the  AMSAT  team  helped  put  it  there) 

Your  help  is  needed  for  future  satellites.  Join  AMSAT  and  support  the  new,  ad- 
vanced Phase  11!  series  of  OSCARs,  engineered  to  provide  communications  over 
transcontinental  distances  for  hours  e^t  a  time. 

Send  $10  membership  dues  to  AMSAT,  P.O.  Box  Z7,  Washington,  D.C. 
20044.  Life  membership  is  available  for  a  tax-deductible  donation  of  $  1 00 
or  nnore,  payable  in  quarterly  installments  if  you  wish. 

Phase  III  satellite  solar  cells  may  be  sponsored  for  $10  each,  and 
we'll  send  you  a  certificate  specifying  the  cells  you  are  sponsoring. 

For  a  tax-deductible  contribution  of  $1 ,000  or  more,  we'll 
even  inscribe  your  name  on  a  plaque  to  be  placed  in  orbit 
aboard  the  Phase  111  spacecraft  for  posterity,  and  we'M  send  X  ^ 

you  a  replica  honoring  your  contribution. 

Dues  and  contributions  may  be  charged  to  VISA  or 
Master  Charge.  Phone  us  at  (202)  488-8649. 


Hustler: 

The  First  Family 

of  mobile  amateur 
two  meter  antennas ! 

Maximum  range,  improved  gain  and 
better  SWR  at  resonance  put  you 
afiead  on  the  highway  with  Hustler. 
Our  mobile  two  meter  antennas  are 
known  for  quality.  And  long  service 
life,  too.  Featuring  the  finest  stain- 
less steel  and  chrome  plated 
components. 

If  s  quality  and  performance  like     ■.-. 
this  that  make  Hustler  the  mobile 
amateur  two  meter  antenna  you 
should  be  riding  with! 

Most  models  available 
In  11/4  meters. 


3275  North  B.  Ave.  •  Kissimmee,  Florida  32741 

Ci'eariy  ihe  choice  of  those  who  know  quahty. 


SPS-14d 
$28.95 


DEALERS 


Calumet  Electronic  Supply 
3772  Arthur  St, 
Gar-y  HM  46408 
219-887-4961 

Communications  Services 

Main  St. 

Philadelphia  MS  39350 

601-656-5345 

Gismo  Communications 
2305  Cherry  Rd. 
Rock  Hill  SC  29730 
803-366-7157 

HI.  Inc. 

Post  Box  864 

Council  Bluffs  lA  51501 

712-323-0142 

Honolulu  Electronics 
819  Keeaumoku  St. 
-Honolulu  HI  96814 
808-949-5564 

Kryder  Electronics 
5520  North  Seventh  Ave. 
Phoenix  AZ  85013 
602-249-3739 
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10% 
DISCOUNT 


ALL 

LUNAR 

PRODUCTS 


DURING  LUNAR'S 

2ND 

ANNIVERSARY 

SALE! 

(Jury  1  ihrough  July  3i  ai 
ail  parlk4patlngd^lef9). 


LUNAR'S 

MODULAR 
ERECTABLE 

TOWERS 

•  Manufactured  in  our  San  Diego  plant. 

•  Ideal  for  ground  or  roof  mounts. 

•  One  man  can  assemble  and  erect, 

•  Lightweight. 

•  Extremely  rugged. 

•  Modular  and  portable. 

•  High  stability  with  proper  guying.  / 

•  High  quality  aluminum  alloy  construction. 


These  unique  antenna  towers  can  be 
installed  on  the  ground  or  roof. 
Since  they're  easily  transported  and 
Site  erected,  they're  a  natural  for 
field  and  portable  operations. 

Constructed  of  sturdy  aluminum  alloy, 
they're  sturdy  enough  to  handle 
large  size  HF  beams  and  EME  arrays 
as  well.  Also  available  with 
optional  stainless  steel  hardware 


^m^C 


LUNAR'S 

RECEIVING 

PRE-AMPS. 


for  harsh  environments. 

Base  and  one  tower  section  are 

packed  in  a  6'x3yz"x372" 

carton.  Each  additional  tower 

section  is  packed  in  a  6'x3!/2"x3y2" 

carton.  Rotor  mounting  plate  and 

base  flanges  are  in  a  separate  box. 

Can  easily  be  car  topped  to  any 

location.  Guy  rings  included.  Guy 

wire  and  hardware  not  included. 


Suitable  to  the  most  demanding  needs  where 
low  noise  figure  is  important.  Uses  include  all 

types  of  weak  signal  work  such  as  EME,  Trope 
&  Ionospheric  Scatter,  Satellite  Communica- 
tions, Radio  Astronomy,  Meteor  Scatter,  etc. 
Highest  quality  construction  and  components. 


LUNAR'S 
LINEARIZED 
POWER  AMPS 


10% 
OFF 


Covers  entire  Amateur  Band  w/o  Tuning 

Built-in  Receive  Preampilfier 

Automatic  variable  TR  switching 

Exceeds  FCC  R&O  20777  Requirements  of  -60  dB 

Preamp  &  Power  Amp  Independently  Controllable 

Preamp  nom  10  dB  gain,  2  dB  Overall  NF 

Functionally  Designed  Package  inx^ludes  mounting  lip 


BOB'S  AMATEUR  RADIO  CENTER 

318  N.  Main  St.  Salisbury,  N.C.  28144     Hours:  M-Sat  9am-7pm,  Wed.  lo  9pm.     --«" 


Call  For  Quotes  Toll-Free 


N.C.  residents  call  1-704-636-7959 


noS(i)®o4 


Announcing  our  new  Second  Location  near  Miami  Airport 
732Z  N.W.  46tli  St.,  IVIianil,  Florida 


f^  Reader  Service— see  page  211 
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mmam  A,  Bteher  W8GQL 
18678  Negaunee 
Detroit  Ml  48240 


Death-Defying  PL  Mod 
for  the  KDK2015 

—  not  for  the  squeamish 


No  more  clipping* 


Author's  Note:  Since  this  article  was  written,  KDK  has  improved  their  'Mix"  by  adding  additional  RC  fiiters  between  the  NOR  gate  and  the 
base  of  the  output  transistor. 


This  article  is  not  for  the 
timid  soul.  It  takes  con- 
siderable courage  to  take  a 
brand  new  rig  and  cut  the 
circuit  foil  and  drill  holes  in 
the  PC  boards.  This  state- 
ment is  not  intended  to 
scare  you  off,  but  to  fore- 
warn you.  The  results,  how- 
ever, are  well  worth  the  ef- 
fort. 

A  prerequisite  for  outlin- 
ing any  solution  is  to  first 
define  the  problem.  The 
basic  complaint  with  the 
original  KDK  PL  is  that  it 


may  or  may  not  activate  a 
given  repeater,  and  when  it 

does,  there  are  complaints 
of  the  PL  being  audible  and 
clipping  with  modulation. 

investigation  of  the  ex- 
isting PL  circuit  reveals  a 
CMOS  2-input  NOR  gate 
chip  (MCI 4001)  connected 
as  a  square-wave  oscillator 
as  shown  in  Fig.  1,  They 
couldn't  have  planned  it 
worse.  The  fast  rise  and  fall 
time  of  the  square  wave 
produces  many  harmonics 
of  the  100-Hz  fundamental 


fig,  7.  Existing  KDK  PL  circuit. 


at  200,  300,  etc.,  account- 
ing for  the  audible  com- 
plaint. 

To  make  matters  worse, 
the  square  wave  is  differen- 
tiated by  the  .01-uF  cou- 
pling capacitor  to  the 
speech  amplifier,  produc- 
ing narrow  pulses  from 
each  edge  of  the  square 
wave  (pulse  modulation^ 
yet).  This  has  to  be  a  terri- 
ble shock  to  the  preamp 
and  is  probably  the  reason 
why  the  repeater  does  not 
recognize  the  PL.  Attempts 
to  activate  the  repeater  by 
increasing  the  PL  level  fur- 
ther aggravate  the  audible 
problem. 

The  official  "fix"  avaiL 
able  as  a  modification  kit 
from  the  US  distributor  of 
the  KDK  units  leaves  much 
to  be  desired,  since  it  sim- 
ply adds  a  0.1-uF  shunt  ca- 
pacitor from  the  base  of 
Q3  to  ground  to  drastically 
slow  up  the  rise  and  fall 
times,  making  it  a  triangu- 
lar wave. 

The  ultimate  solution,  of 
course,  is  to  change  the  PL 
signal  to  a  sine  wave.  This 
is  where  the  timid  souls  can 
leave  to  purchase  their 
ME-3.  The  hardy  and  coura- 
geous   individuals,    how- 


ever, should  stay  while  we 
discuss  how  to  linearize 
the  existing  CMOS  digital 
gate  for  analog  operation 

,  to  generate  a  sine  wave. 

Any  digital  logic-invert- 
ing element  {NAND  or  NOR 
gate  or  inverterj^jroduces  a 
high-level  output  with  a 
low-level  input  and  vice 
versa.  The  input  switching 
threshold  for  a  CMOS  logic 
element  is  approximately 
45%  of  the  supply  voltage 
(9  volts  in  the  KDK).  When 

-^the  input  signal  passes 
through  the  threshold  (4 
volts),  the  output  switches. 
It  is  at  this  switching  level 
that  the  gate  is  operating  in 
the  linear  region.  A  feed- 
back resistor  connected 
from  output  back  to  input, 
as  shown  in  Fig.  2,  linearizes 
the  gate  since  a  high  out- 
put fed  back  to  the  input 
would  tend  to  drive  the 
output  low,  which  when 
fed  back  to  the  input  tends 
to  drive  the  output  high, 
which  .  .  .  etc.  The  gate 
finally  compromises  itself 
with  both  input  and  output 
floating  at  the  4-volt 
switching  threshold  level. 

This  circuit  configura- 
tion lends  itself  very  well 
for  a  Wein  bridge  sine- 
wave  oscillator  (sometimes 
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called  a  twin-T)  by  simply 
dividing  the  feedback  resis- 
tor into  two  parts  and  add- 
ing the  other  necessary  RC 
constants  as  shown  in  Fig. 
3.  The  basic  frequency  of 
oscillation  is  given  as  F  = 
1/(2TrRC),  but  this  is  not  ex- 
act and  may  vary  consider- 
ably. A  word  of  caution 
here:  The  capacitors  must 
be  a  good  quality  ceramic 
or  mica  with  good  temper- 
ature stability,  and  the  re- 
sistors must  be  100  part-per- 
million  temperature-coef- 
ficient units.  One  such  cir- 
cuit constructed  with  min- 
iature plastic  capacitors 
changed  frequency  by 
50%  when  sprayed  with 
Quick  Freeze  circuit 
cooler. 

The  final  circuit  design 
and  KDK  modifications  are 
shown  in  Fig.  4.  Note  that 
the  second  gate  is  no 
longer  used.  The  IC  pad  of 
pin  11  on  the  circuit  board 
is  still  utilized,  however,  so 
the  legs  of  the  chip  [pins 
11,12,  and  13)  were  cut  and 
a  jumper  added  to  connect 
circuit  board  pad  10  to  11 
to  complete  the  path  to  the 
output  transistor.  The 
legend  for  the  various  cir- 
cuit modifications  appears 
below  the  schematic.  The 
0.15-uF  capacitor  across 
the  287-Ohm  resistor  and 
Ik  pot  was  required  to 
eliminate  a  secondary 
high-frequency  oscillation. 
The  value  of  this  capacitor, 
although  not  critical,  will 
have  some  effect  on  fre- 
quency. 

The  major  problem  en- 
countered was  getting  the 
PS  board  out  far  enough  to 
work  on  it.  There  are  a  few 
wires  from  the  PS  board 
which  are  routed  under  the 
PLL  board.  This  problem  is 
solved  by  removing  the 
four  PLL  mounting  screws 
and  tilting  the  board  for- 
ward towards  the  front 
paneL  A  piece  of  masking 
tape  will  hold  this  board  in 
the  upright  position. 

The  second  problem  is 
caused  by  the  choke 
mounted  on  the  rear  plate 
and  the  ground  wire  from 


the  power  input  connector. 
These  leads  are  very  short 
and  make  it  impossible  to 
move  the  PS  board.  It  may 
be  possible  to  unsolder  the 
choke  leads;  however,  I 
chose  to  unmount  the 
choke,  leaving  it  attached 
to  the  board.  This  is  accom- 
plished by  gently  removing 
the  rear  identification 
plate  by  lifting  with  a  small 
screwdriver  (sticky  back)  to 
expose  the  choke-mount- 
ing screws.  The  ground 
wire  can  easily  be  un- 
soldered at  the  power  in- 
put connector. 

The  transceiver  is  then 
positioned  on  its  side  and 
the  PS  board  separated  as 
far  as  possible  from  the 
chassis  with  all  other  wires 
still  connected.  Not  an 
ideal  work  situation,  but 
tolerable. 

The  following  is  a  com- 
plete step-by-step  proce- 
dure for  making  the  modifi- 
cation. Refer  to  the  PS  board 
layout  diagram  on  page  12 
of  the  KDK  manual  to 
locate  the  various  points 
referenced. 

1.  Unsolder  the  two 
shielded  audio  cables  from 
the  PS  board,  cut  them  to  a 
length  sufficient  for  splic- 
ing, and  cover  the  splices 
with  shrink  tubing.  This 
disconnects  the  PL  output 
and  completes  the  micro- 
phone cable  routing  to  the 
SEL-CAL  connector  and 
speech  amplifier. 

2.  Cut  the  legs  of  pins 
11,12,  and  13  on  IC2. 

3.  Solder  a  jumper 
across  pads  10  and  11  on 
rear  of  board. 

4.  Cut  circuit  foil  be- 
tween PI  and  junction  of 
R19  and  CIO. 

5.  Cut  circuit  foil  be- 
tween P2  and  R18  potenti- 
ometer. 

6.  Replace  R16  470k  re- 
sistor with  a  16,9k  resistor. 

7.  Replace  R17  33k  re- 
sistor with  a  14.3k  resistor. 

8.  Replace  R18  50k  pot 
with  a  5k  pot. 

9.  Replace  C9  ,033-uF  ca- 
pacitor with  a  .15-uF  capaci- 
tor. 


10.  Replace  CIO  .068-uF 
capacitor  with  a  .15~uF  ca- 
pacitor 

11.  Replace  ai  .01-uF  ca- 
pacitor with  a  .22-uF  capaci- 
tor. 

12.  Replace  the  combi- 
nation of  R20  4.7k  and  R21 
470-Ohm  resistors  with  a 
single  5k  miniature  potenti- 
ometer (about  the  size  of  a 
transistor).  Mount  this  pot 
with  one  end  in  the  R21 
ground  pad,  the  other  end 
in  the  R20  pad  which  con- 
nects to  the  emitter  of  Q3, 
and  the  rotor  in  either  of 
the  two  pads  at  the  junc- 
tion of  R20,  R21,  and  CII, 

13.  Drill  a  hole  through 
the  ground  plane  at  the 
edge  of  the  PC  board  in  line 
with  R16  and  next  to  the 
nicad  battery.  Mount  the 
.33-uF  capacitor  from  the 
junction  of  R18  pot  and 
R16  resistor  to  the  ground- 
plane  hole. 

14.  Position  the  Ik  pot 
next  to  the  nicad  battery 
such  that  the  rotor  and  one 
end  are  over  the  ground 
plane  and  the  other  end  is 
over  the  open  area  (no 
ground  plane).  Mark  the 
points,  drill  the  holes,  and 
mount  the  pot.  Make  sure 
the  speaker  clears  the  pqt 


Fig.  2. 
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F/g.  3. 

when  the  bottom  cover  is 
mounted. 

15.  Drill  two  more  holes 
in  the  open  area  for  mount- 
ing the  287-Ohm  resistor 
next  to  the  Ik  pot.  Mount 
the  resistor  in  the  holes  and 
bend  one  lead  over  and 
solder  it  to  the  open  pot 
lead. 

16.  Drill  another  hole  in 
the  open  area  next  to  the 
287-Ohm  resistor  hole  and 
also  another  hole  through 
the  ground  plane  for 
mounting  the  .45-uF  bypass 
capacitor  across  the  187- 
Ohm  Ik  pot  combination, 

1 7.  Connect  a  wire  from 
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3t     =    CUT   IC   ^EG  ^  =  ADDED   WIRE  QR   COMPONENT 

(x)^   CUT    CIRCUIT   FOIL    OR  •    =    CHiNCED    COWPONEMT    VALUE 

BREAK    CONNECTION 

Fig.  4.  Modified  KDK  Pi  circuit. 
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KLM 
MAKES 

40 

EASY! 


GOT  A  HOLE  IN  YOUR  COVERAGE? 
MISSING    THE    CONSISTENTLY    GOOD 
LOCAL    COMMUNICATIONS    AND    DX 
CAPABILITIES  OF  40  METERS? 

KLM's    7.2-1     Dipole 

Module  is  the  Answer! 

#  LIGHTWEIGHT  »  for  easy  one 
man  insfoliaf'ton  on  your  boom  or 
nnast  (horizonial  or  verficoi) 

#  ROTATABLE  —  righi  along  with 
your  oiher  onfennas 

#  BROADBANDED   —    V5WR  2:1  and 
hefier  across   the  whole  amateur 
band    —    or    OPTIMIZE,    6.95    fo 
10  MHz 

#  VERSATILE  -  divide  for  2  e(. 
vertical  or  add  modules  later  and 
upgrade  to  2  or  3  ei  beam  i 

#  COMPACT  —  KlM's  unique  linear 
loading  system  reduces  size  fo  a 
practical  and  efficient  46  fL 

You  get  the  same  quality  materials  as 
KLM's  world  famous  HF  "Big  Stickers": 
virtuoiiy  tndestructahle  Lexan 

insulator,  stainless  steel  electrical 
hardware,  seamless  6063-T832  alloy 
elements.  Assembly  is  simple  and 
speedy.  No  special  tools  or  skills  are 
needed. 

Why  wait  any  longer?  40  METERS  IS 
EASY  WITH  KLM'S  7.2-1  DIPOLE  MODULE. 
IT'S  AVAILABLE  NOW.  SEE  YOUR  LOCAL  KLM 
DEALER 

KLM  ALSO  BUJLD5  THE  FULL  SilE  7  2  J  ELEMENT  BIG  SUCKER 
AND  A  VARIETY  OF  M0N08ANDERS,  ICX^S.  DiPOLcS. 
VERTICALS.  AND  OTHER  ANTENNAS  FOR  HF,  VHF.  OSCAR.  AND 
UHF.  POV-JER  AMPS,  PREAMPS.  AND  CONVERTERS,  TOO.  WRITE 
FOR  A  COMPLETE  CATALOG 

KLM  -  HELPING  YOU  MAKE  THE 
MOST  OF  AMATEUR  RADIO         ^k4 

17025   LAUREL    ROAD.    MORGAN  HILL.  -CALIFORNIA    95037 
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the  junction  of  the  ,15-uF 
bypass  and  the  287-Ohnn  re- 
sistor to  P2, 

18.  Connect  a  jumper 
wire  from  PI  to  the  pin  9 
end  of  R16. 

19.  Connect  a  wire  from 
^TL  OUT"  (open  end  of 
C11)  to  P2  "MOD  IN''  on 
the  PLL  board  (terminal 
with  green  wire). 

Adjustment  is  best  ac- 
complished with  a  scope 
and  counter;  however,  it 
may  be  possible  to  ''ball- 
park" the  frequency  ad- 
justment by  comparing  it 
to  a  strong  signal  with  PL 
on  the  repeater  input  with 
an  auxiliary  receiver.  The 
Ik  oscillation  control 
should  be  adjusted  for  the 
maximum  resistance  possi- 
ble that  will  sustain  oscilla- 
tion without  distortion  of 
the  sine  wave.  A  rough  set- 
ting of  the  level  control 
can  be  made  by  measuring 
the  audio  voltage  level 
with    a    voltmeter    at    the 


"MOD  IN"  terminal  under 
normal  modulation  and  ad- 
justing the  PL  "LEVEL"  for 
10%  of  this  value.  Final 
tweaking  may  require  on- 
the-air  tests  with  assistance 
from  another  operator. 

This  modification  has 
been  in  use  for  several 
months  with  excellent  re- 
suits.  Temperature  sta- 
bility is  very  good  (±0.2 
Hz)  when  sprayed  with 
Quick  Freeze  circuitcooler 
(~50^  F.)  and  heated  with 
a  heat  gun.  Both  tempera- 
tures were  well  beyond  my 
operating  thresholds.  Final 
results  — no  more  clipping 
or  complaints  of  audible 
PL  with  100%  solid  QSOs. 

Next  project  — slowing 
down  the  scanning  rate  so 
more  than  two  words  can 
be  heard  when  continuous- 
ly scanning  the  memory 
channels  for  familiar 
voices  or  calls.  Maybe  we 
can  start  a  KDK  "mod 
squad."  ■ 


CUSTOM  TRANSFORMERS 


HEAVY  DUTY 
REPLACEMENT  TRANSFORMERS 


ALPHA  A77D Power Si  35 

BTI  LK-2000  Plate S  I  35 

COLLINS  30S-  ]  Power $215 

COLLINS  KWS- 1  Plate ...%\35 

COLLINS  5  I  6F-Z  Power S    95 

DENTRON  1  00- !  OL  Power $  1  25 

DRAKE  L4B  Plate $165 

GONSETGSB- 1  00  Power $    95 

GONSET GSB-ZO  i  Power $135 

H-CRAFTERS  HT-32  Power $    95 

H-CR AFTERS  HT-37  Power $    95 

HEATH  DX'  1  00  LV  Power $    95 


Ht ATM  DX- 1 00  Modi   S    95 

HEATH  MX-  f  0  Power S   95 

HEATH  SB-ZZOPIiite S1Z5 

HENRY  ZKPSate $150 

HENRY2K-Z  Power $155 

HENRY  2K-4  Power $  1  65 

HENRY  ^OA  Plate $  1 65 

HENRY  3IOA  DC  Choke $   85 

Elj  T-BOLT  Plate S1Z5 

£FJ  500  Modulation $    95 

EFjSOODCChoke $   75 

NATLNCL-ZOOOPtate Si  25 


OFF-THE-SHELF  SPECIALS 


PLATE  XFMR 
PLATE  XFMK 
PLATE  XfMR 
PLATE  XFMR 
PLATE  XFMR 
PLATE  XFMR; 
FILMT  XFMR; 
FILMT  XFMR; 
FILMT  XFMR; 
FILMT  XFMR: 
FIL  CHOKE: 
DC  CHOKE: 
SWG  CHOKE; 


2400  VAC®  1.5AIC.ASZ20;Z40PRL41LB *  1  50 

3000  VAC®  1.5  A  CCS  2  30  PR  ^60LB S  1  95 

3000  VAC  @  0,7A  ICAS  1  1  S/Z30PRI-27LB S  U  5 

3500  VAC  ®  1 ,0A  ICAS  r  1  5/230  PR^4 1  LB $  1  50 

4000/4600  VAC  @  T  .5A  ICAS  230PRI-60LB $  1  95 

6000  VCT@  O.eACCS  1  I5/Z30PR1-41LB $150 

5-0  VCT®  30A  1  i7PRI-9,5LB $    30 

7.5VCT@  ZlA  1  17PRI-9.5LB $    30 

7.5VCT@55A  I  1  5/230  PRJ- 14.6LB $    65 

7.5  VCT  @  75A  1  1  5/Z30  PRI-20.2LB $    95 

30AMPBfniarWoundon'/i  ■x7-rod $      9 

8.0  Henries  @  1. 5  AMP  DC  4  J  LB $150 

5-30  Henries  @  1 .0  AMP  DC  Z3Lfl $  i  00 


ALL  TRANSFOBMERS  &  CHOKES  GUARANTEED  FOR  24  MONTHS 

Many  others  also  available-   Write  for  free  tist  or  quote  on  any  custorrt 

tiansformarf  choke,  or  saturate  reactor. 


Peter  W.  Dahl  Co. 


,^D6 


4007  Fort  Blvd.  -El  Paso,  Texas  79930 

Telephone  (915)  566-5365  or  (915)  751-4856 
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10% 
DISCOUNT 


ALL 

LUNAR 

PRODUCTS 


DURING  LUNAR'S 

2ND 

ANNIVERSARY 


(July  1  through  July  31  ^ 
all  partkcipaUng  de^ler^J. 


LUNAR'S 

MODULMJ 

ERECTABLE 

TOWERS 

Manufactured  in  our  San  Diego  plant. 

Ideal  for  ground  or  roof  mounts. 

One  man  can  assemble  and  erect. 

Lightweight. 

Extremely  rugged. 

Modular  and  portable. 

High  stability  with  proper  guying. 

High  quality  aluminum  alloy  construction. 


These  unique  antenna  towers  can  be 
installed  on  the  ground  or  roof. 
Since  they're  easily  transported  and 
site  erected,  they're  a  natural  for 
field  and  portable  operations. 

Constructed  of  sturdy  aluminum  alloy, 
they're  sturdy  enough  to  handle 
large  size  HF  beams  and  EME  arrays 
as  well.  Also  available  with 
optional  stainless  steel  hardware 


'10% 
OFF 


for  harsh  environments- 
Base  and  one  tower  section  are 
packed  in  a  6'x3y2"x3y2" 
carton.  Each  additional  tower 
section  is  packed  in  a  6'x3y2"x3y2" 
carton.  Rotor  mounting  plate  and 
base  flanges  are  in  a  separate  box. 
Can  easily  be  car  topped  to  any 
location.  Guy  rings  inclucfetl.  Guy 
wire  and  hardware  not  included. 


LUNAR'S 

RECEIVING 

PRE-AMPS. 


Suitable  to  the  most  demanding  needs  where 
low  noise  figure  is  important.  Uses  include  all 
types  of  weak  signal  work  such  as  EME,  Tropo 
&  Ionospheric  Scatter,  Satellite  Communica- 
tions, Radio  Astronomy,  Meteor  Scatter,  etc. 
Highest  quality  construction  and  components. 


LUNAR'S 
LINEARIZED 
POWER  AMPS 


10% 
OFF 


•  Covers  entire  Amateur  Band  w/o  Tuning 

•  Built-in  Receive  Preamplifier 

•  Automatic  variable  TR  switching 

•  Exceeds  FCC  R&O  20777  Requirements  of  ^60  dB 

•  Preamp  &  Power  Amp  Independently  Controllable 

•  Preamp  nom  10  dB  gain,  2  dB  Overall  NF 

•  Functionally  Designed  Package  includes  mounting  lip 


BRODIE 

ELECTRONICS  CO. 


TEL.  (405)  794-0406 


2537  Edgewood  Dr.,   Moore,  Oklahoma  73160 
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Feed-Horn  Mounting  Made  Easy 

—  solution  to  a  pesky  problem 


More  on  microwaves. 


Dr.  Ralph  E,  Taggart  WB8DQT 
602  S.  Jefferson 
Mason  MI  48854 


U 


ntil  you  know  a  little 
bit  about  the  subject. 


the  antenna  portion  of  a 
microwave  project  seems 
quite  simple.  The  most  dif- 
ficult aspect  is  building  or 
finding  a  dish  — or  so  it 
seemsl  No  matter  how  you 
acquire  the  dish,  however, 
you  will  discover  that  your 
problems  have  just  begun. 


Photo  A,   This  is  a  feed-horn  assembly  for  use  at  the 
1.7-GHz  satellite  frequency. 


Next  you  must  find  a 
suitable  feed,  and  if  this 
search  leads  you  into  the 
literature,  you  will  discover 
that  that  subject  can  be 
quite  complex  indeed. 

in  the  final  analysis,  one 
of  the  simplest  and  most 
effective  feeds  in  the  low- 
frequency  end  of  the 
microwave  region  is  the 
horn  feed.  Rectangular 
horn  feeds  are  superior,  in 
the  sense  that  the  illumina- 
tion pattern  can  be  con- 
trolled with  some  preci- 
sion. Their  main  drawback 
is  that  they  are  mechan- 
ically unwieldy. 

Despite  their  reduced  il- 
lumination efficiency,  cy- 
lindrical feed  horns  are 
quite  popular  in  that  they 
can  be  constructed  of 
metal  pipe,  tubing,  or  cans. 
A  number  of  articles  have 
appeared  in  the  amateur 
literature  describing  the 
construction  of  horn-feed 
systems.  They  are  quite 
non-critical  in  use  — par- 
ticularly in  receiving  ap- 
plications. 

Horn  Mounting 

Once  you  have  obtained 


a  dish  and  constructed  a 
horn,  you  inevitably  en- 
counter the  real  prob- 
lem—how to.^et  the  darn 
thing  mounted!  I  have 
been  working  on  antennas 
in  the  low  microwave  re- 
..gion  (S-band)  for  the  past 
two  years  now,  in  conjunc- 
tion with  a  series  of  pro- 
jects involving  the  GOES 
weather  satellites.  These 
satellites  transmit  pictures 
on  a  frequency  of  1691 
MHz,  and  thus  I  was  forced 
to  deal  with  the  feed-horn 
mounting  problem.  The  an- 
swer to  it  has  proved  to  be 
quite  simple  and  effective 
and  should  be  applicable 
to  similar  situations  involv- 
ing operations  on  1296, 
2304,  and  3300  MHz. 

The  key  point  in  any 
mounting  scheme  is  to 
avoid  obscuring  the  open 
end  of  the  horn  with  metal 
in  any  form.  Any  metal  will 
serve  to  shield  out  a  cer- 
tain portion  of  the  received 
rf,  all  of  which  will  be 
focused  into  the  mouth  of 
the  horn  in  a  well-designed 
system.  The  two  most  com- 
mon mounting  schemes 
are  shown  in  Fig.  1 .  One  of 
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these  is  excellent  but  large- 
ly impractical,  while  the 
second  \s  very  inelegant 
and  somewhat  inefficient. 

The  first  involves  the  use 
of  either  three  or  four 
spider-arm  assemblies  run- 
ning from  the  horn  to  the 
periphery  of  the  dish.  The 
arms  do  not  impede  the  rf 
front  reflected  from  the 
dish  surface  into  the  horn, 
and  they  can  be  made  even 
of  metal  for,  although  they 
do  intercept  the  wave  front 
as  it  arrives  at  the  dish, 
their  area  is  quite  small 
compared  to  the  area  of  a 
typical  dish;  the  gain 
reduction  is  not  measur- 
able. 

This  does,  however, 
highlight  why  obstructions 
to  the  horn  are  so  critical. 
All  the  rf  energy  reflected  by 
the  dish  surface  must  pass 
into  the  relatively  small 
opening  represented 
by  the  mouth  of  the  horn. 
Any  metal  obstruction  here 
can  cancel  out  a  good 
percentage  of  the  gain! 

The  primary  disadvan- 
tage of  the  spider-arm 
system  is  the  difficulty  in 
fabricating  it.  One  must 
have  considerable  me- 
chanical ingenuity  to 
devise  fastenings  to  secure 
the  arms  to  the  horn  and  to 
the  edge  of  the  dish.  The 
arms  must  be  of  equal 
length,  provide  rigid  sup- 
port, and  must  hold  the 
horn  at  the  proper  focal 
length  for  the  dish  in  use 
while  also  permitting  rota- 
tion of  the  horn  to  match 
polarization  with  the 
transmitted  signal.  Since 
the  precise  position  of  a 
particular  feed  horn  rela- 
tive to  a  particular  dish  at  a 
given  frequency  can  be 
determined  only  approx- 
imately at  first  one  is  in  for 
a  considerable  period  of 
tinkering  to  get  everything 
right. 

The  second  approach  is 
to  use  a  support  rod  at  the 
center  of  the  dish  — usually 
fabricated  of  plumbing 
tubing  and  fittings  — with 
an  offset  to  accommodate 


the  horn  radius,  as  shown 
in  Fig.  1(b).  The  horn  is 
clamped  to  the  tubing  us- 
ing large  hose  clamps  or 
some  other  system.  It  is  an 
easy  system  to  adjust, 
since  the  horn  can  be 
moved  up  or  down  the 
tube  for  focusing  prior  to 
being  clamped  in  place. 
The  major  disadvantage  is 
that  the  tube  does  absorb 
rf  coming  in  from  the  dish 
surface.  Also,  the  system 
looks  terrible! 

Figs.  2  and  3  show  a 
much  better  system.  The 
horn  is  mounted  to  a 
square  of  unclad  G-10 
board  material  (no  copper) 
using  four  small  metal 
brackets  outside  of  the 
horn.  The  G-10  square  is 
just  slightly  larger  than  the 
outside  diameter  of  the 
horn,  and  the  horn 
brackets  attach  within  the 
corner  areas  that  extend 
beyond  the  edge  of  the 
horn. 

Other  materials  may  be 
used  for  the  mounting 
square  if  they  pass  a  simple 
test.  Simply  hold  a  sheet  of 
the  material  across  the 
mouth  of  the  horn  and 
observe  the  indicated 
signal  strength  on  the 
receiver.  If  there  is  no 
noticeable  drop  in  the 
signal  level,  you  are  getting 
minimal  attenuation  and 
the  material  may  be  used. 
Most  plastics  appear  to 
work  fine,  but  be  sure  to 
check  them  out  anyway,  as 
the  composition  of  a  few 
plastics  or  their  additives 
can  sometimes  show  unex- 
pected rf  absorption  at 
some  frequencies  in  the 
microwave  region. 

The  mounting  square  is 
attached  to  a  mast  of  PVC 
plumbing  tubing  (don't  use 
metal!)  that  holds  the  horn 
at  the  proper  focal  point. 
The  mast  is  mounted  to  the 
center  of  the  dish  by  sliding 
it  over  a  stub  of  metal  pipe 
secured  to  the  center  of 
the  dish  with  a  pair  of  pipe- 
mounting  flanges.  The  PVC 
mast  is  slit  where  it  slides 
over  the  pipe,  and  the  en- 
tire mast  assembly  can  be 
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Fig.  1.  Two  common  methods  used  to  mount  cylindrical 
feed  horns,  (A)  shows  the  use  of  spider-arm  support  rods  — 
an  efficient  system,  but  difficult  to  construct;  and  (B) 
shows  the  use  of  a  support  pipe,  offset  to  accept  the  horn. 
This  system  is  easy  to  construct  but  is  unsightly  and  some- 
what inefficient 


moved  both  up  and  down 
the  pipe  to  optimize  focus 
and  rotated  to  match  po- 
larization. Once  the  proper 
orientation  is  achieved,  the 
mast  is  locked  into  place 
with  one  or  more  hose 
clamps. 

If  the  mast  is  quite  long 
or  the  feed  horn  is  heavy, 
the  assembly  can  be  guyed 
with  dacron  lines  run  from 
the  corners  of  the  G-10 
mounting  plate  to  screw- 
eye  and  turnbuckle  assem- 
blies attached  to  the  rim  of 
the  dish. 

Construction 

The  diagrams  in  Figs.  2 
and  3  provide  most  of  the 


information  required,  but  a 
few  points  are  worth  dis- 
cussing. First,  the  mounting 
plate  must  be  attached  to 
the  PVC  mast  using  nylon 
mounting  brackets  and 
hardware.  If  you  use  metal 
here,  you  will  eliminate 
most  of  the  advantages  of 
this  particular  mounting 
scheme.  The  brackets  and 
hardware  can  be  obtained 
from  hobby  shops  that 
cai^ry  supplies  for  radio- 
controlled  airplanes. 

The  PVC  tubing  is  cut 
about  four  inches  shorter 
than  the  focaj  length  of  the 
dish.  This  pernriTts  the  focal 
point  to  fall  about  2  inches 
(5  cm)  into  the  horn  while 


Photo  B,  Pictured  here  is  a  10-foot  (U  m)  dish,  complete 
with  horn  feed,  used  for  COTS  satellite  reception.  With  a 
small  dish  in  the  4-  to  64oot  range,  and  depending  on  its 
weight,  the  horn  may  not  require  guying.  With  a  larger  dish 
of  the  sort  shown  here,  the  long  mast  does  need  dacron 
guys. 
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r/g.  2.  nJ-  ^eed  horn;  f2J;  meta/  mounting  brackets;  (3):  6-32 
pan-head  hardware;  (4):  C-10  fiberglass  mounting  plate;  (5): 
nylon  mounting  brackets;  (6]:  4-40  nylon  hardware;  (7): 
PVC  pipe  mast  (A)  General  view  of  the  relationship  of  the 
cylindrical  feed  horn,  mounting  plate,  and  PVC  mast  (B) 
Detail  showing  the  attachment  of  the  horn  to  the  plate 
using  metal  brackets  and  6-32  hardware.  Use  pan- head 
screws  with  the  heads  inside  the  horn  to  minimize  metal 
protrusions  into  the  cavity.  (Q  Detail  of  the  attachment  of 
the  mounting  plate  to  the  PVC  mast  using  nylon  brackets 
and  hardware,  (D)  End  view  of  the  horn,  looking  toward 
the  dish,  showing  the  relationship  of  the  metal  mounting 
brackets  to  the  corners  of  the  square  G-10  mounting  plate. 


still  pernnitting  about  the 
.same  distance  for  down- 
ward nmovennent  of  the  as- 
sembly if  required  for 
focusing.  The  following  as- 
sembly sequence  should 
be  followed: 

ni  Mount  the  nylon 
mounting  brackets  to  the 
end  of  the  PVC  mast.  Doing 
this  first  lets  you  get  pliers 
or  fingers  down  inside  the 
mast  to  tighten  the  hard- 
ware! 

(2)  The  mounted 
brackets  then  can  be  used 
as  a  guide  for  marking  the 
G-10  plate  which  can  be 
drilled  then  and  mounted 
to  the  end  of  the 
mast  —  again,  use  nylon 
hardware! 

(3)  The  brackets  (alumi- 
num, brass,  or  other  metal 
is  OK)  then  may  be 
mounted  to  the  horn  and 
the  horn  attached  to  the 
plate.  In  mounting  the  horn 
brackets,  be  sure  to  use 
pan-head  screws  with  the 
heads  inside  the  horn  and 
the  nuts  outside.  This 
minimizes  metal  protru- 
sions into  the  horn  which 
could    distort    the    wave- 


fronts  in  the  waveguide 
horn  assembly. 

(4]  The  entire  assembly  is 
placed  over  the  pipe  stub, 
its  position  optimized,  and 
then  everything  is  tightened 
up  with  hose  clamps. 

If  guying  IS  required,  it 
can  be  installed  now.  In  the 
case  of  an  antenna  used  for 
support  of  a  satellite 
ground  station,  the  guying 
system  can  perform  a  fine- 
tuning  function  in  the 
alignment  department. 
Large  dishes  (8-10  feet  or 
larger]  are  quite  critical  in 
orientation,  and  it  often  is 
possible  first  to  horse  the 
dish  into  the  best  possible 
orientation,  and  then  to 
use  the  guy  adjustments  to 
shift  the  horn  position 
laterally  as  required  to 
peak  the  signal  level.  If 
large  displacements  of  the 
horn  are  required  (more 
than  an  inch  or  so),  it 
means  that  the  dish  was 
not  aligned  properly.  The 
horn  should  be  centered 
(guy  lines  of  precisely 
equal  length)  and  the  align- 
ment of  the  dish  altered  to 
bring    up   the   signal.    You 
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Fig.  3.  (1):  horn;  (2):  G-1 0  plate;  (3):  PVC  pipe  mast;  (4):  hose 
clamp;  (5):  steel  pipe  stub;  (6):  pipe  mounting  flanges;  (7): 
dish  surface.  (A]  The  general  relationship  of  the  horn 
mounting-plate,  PVC  mast,  pipe  stub,  and  the  pipe  flanges 
used  to  secure  the  mast  to  the  center  of  the  dish,  (B)  Detail 
showing  the  attachment  of  the  mast  to  the  dish  surface. 
Two  pipe  flanges,  one  on  either  side  of  the  dish  center,  are 
used  to  provide  rigidity.  A  pipe  stub,  which  may  be  up  to 
1/3  of  the  dish  focal  length,  is  used  to  provide  support  to 
the  mast  PVC  and  steel  pipe  sizes  should  be  chosen  so 
that  the  steel  pipe  is  a  slide-fit  in  the  PVC  pipe.  The  PVC 
mast  is  slit  at  the  dish  end  and  tightened  down  with  one  or 
more  hose  clamps. 


then  can  fine-tune  the 
alignment  with  the  guy 
cables. 

Since  the  pipe  attached 
to  the  dish  can  provide 
some  rigidity  to  the  PVC 
mast,  it  is  useful  to  know 
how  long  the  pipe  can  be 
without  absorbing  signifi- 
cant rf.  This  is  dependent 
upon  dish  focal  length.. 
Generally,  if  the  pipe  is 
about  one-third  of  the 
focal  length,  it  will  not  af- 
fect the  signal  level.  This  is 
because  the  horn  obscures 
the  center  of  the  dish  and 
the  converging  wavefront 
from  other  areas  of  the 
dish  will  not  intersect  the 
pipe  as  it  would  if  the  pipe 
were  much  longer. 

If  desired,  you  can  run  a 
bead  of  silicone  seal 
around  the  edge  of  the 
horn  where  it  attaches  to 
the  G-10  plate,  to  provide 
some  weather-sealing.  This 
is  usually  most  important 
with  antennas  used  for 
point-to-point  ground  ser- 
vice, as  the  horn  is  not  like- 
ly to  pick  up  water  or  snow 
when  pointed  up  in  the  air 
at  a  satellite!  In  the  latter 


case,  it  is  not  even  neces- 
sary that  the  plate  cover 
the  entire  ^.p_^ening  to 
the  horn.  I  have  built 
several  feed  assemblies 
where  the  plate  was  simply 
..  a  wide  strip  across  the 
opening  of  the  horn.  In 
making  an  inspection  of 
one  GOES  satellite  installa- 
tion, however,  1  discovered 
a  nice  wasps'  nest  in  the 
feed  horn!  1  suppose  that  if 
a  bird  decided  to  use  the 
horn  for  its  spring  nesting 
ritual,  it  might  result  in 
some'*  puzzling  signal-level 
anomalies!  It  probably  is 
best  to  seal  up  the  horn  — if 
only  to  exclude  the  local 
wildlife! 

This  mounting  scheme 
has  been  used  in  a  number 
of  GOES  satellite  ground 
station  installations,  with 
antennas  ranging  from  3  to 
10  feet  in  diameter,  with 
excellent  results  in  all 
cases.  Cylindrical  feed 
horns  are  certainly  simple 
to  construct,  and  they  pro- 
vide fine  results.  I  think 
you  will  find  that  this 
mounting  system  will  make 
them  just  as  easy  to  use!  ■ 
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Antenna  Tuning  Joy  Revisited 

—  remember  the  Tektronix  190B? 


Amplifying  K5QY. 


DaveBro\m  W9CG} 

RR  5,  Box  39 

Nobiesville  IN  46060 

In  the  May,  1978,  issue  of 
73  Magazine  there  was 
an  excellent  article  by  Dick 
Sander  K5QY  entitled 
''Make  Antenna  Tuning  A 
Joy."  The  article  described 
the  modification  of  a 
Tektronix  190B  constant- 
amplitude  sine  wave  gener- 
ator. It  is  my  intention  in 
this  follow-up  article  to 
add  to  Dick's  comments 
and  ideas  and  give  a  few 
basic  details  that  he  left 
out  on  the  generator  itself. 

I  can  testify  to  the  long- 
term  worth  of  his  unit, 
because  I  did  the  same 
modification  2  years  ago.  It 
has  proven  to  be  worth  at 
least  a  hundred  times  the 
time  spent  on  it.  When  I 
say  I  did  the  same  modifi- 
cation, like  any  ham,  I  have 
to  add  an  important 
word  — almost.  It  is  addi- 
tional information  and 
some  of  the  ways  I  did 
things  as  a  VHF  ham  that  I 
believe  will  be  of  addi- 
tional value  to  readers. 

To  keep  this  as  short  and 
to  the  point  as  possible,  ITI 


first  cover  the  additional 
specifications  you  may 
find  of  interest  We  both 
started  off  with  the  190B. 
This  unit  will  run  on  105  to 
125,  or  210  to  250  V  ac, 
with  a  very  slight  wiring 
change  similar  to  Heath- 
kit®  equipment  {change 
jumpers,  etc.).  Further,  it 
runs  fine  on  50  to  400  Hz. 
The  latter  part  may  not 
seem  important,  but  I  have 
found  that  I  can  use  part  of 
an  oid  6  meter  AM  mobile 
power  pack  unit  that  was 
designed  to  put  out  around 
250  V  dc.  if  you  take  out  or 
disconnect  the  dc  portion 
(mine  was  shot  and  burned 
up,  anyway),  you  get,  from 
the  ac  portion,  about  230  V 
ac  and  360  Hz,  in  my  case. 
The  190B  requires  about 
100  W  on  120  V  ac,  60  Hz, 
but  the  power  pack  only 
warms  to  the  touch  after 
about  30  minutes  of  use. 
just  a  thought  for  those  of 
you  who  really  must  be 
portable  and  dc  only. 

The  gear  is  quite  com- 
pact and  portable  com- 
pared to  some  of  the  older 
tube-type  bench  or  rack- 
mounted equipment.  It 
measures  only  9-3/4"  wide, 
13y2"  high,  and  11"  deep. 
Its  all-aluminum  alloy  con- 


struction gives  it  a  total 
weight  of  only  24  pounds, 
so  it  is  no  surplus  boat  an- 
chor. 

The  frequency  indica- 
tion  specification  for  the 
dial  readout  is  quite  good 
at  2%.  This  is  nice,  even  if 
you  use  the  generator  only 
as  a  generator,  but  in- 
valuable if  you  modify  it, 
as  Dick  and  I  did,  into  an 
antenna  bridge. 

The  output  amplitude  is 
continuously  variable  over^ 
a  40-mV-to-10-V  peak-to-^ 
peak  range.  Looking  into  a 
50-Ohm  load,  you  have  5 
volts  peak  (times  .707  for 
rms  volts).  Square  that 
result  over  a  50-Ohm  load, 
and  indeed  you  have  an 
output  of  about  250  mW. 

This  brings  out  the  only 
point  I  question  in  Dick's 
article.  1  am  a  QRP  power 
nut  and  aVHF/UHFham.  I 
often  have  worked  another 
ham  63  miles  away  with  on- 
ly 16.5  mW  on  6  meter  CW. 
That's  no  great  feat,  but  it 
all  started  by  accident 
and  has  continued  using 
the  same  setup:  my  trans- 
mitter coupled  to  a  light 
bulb  dummy  load  in  the 
basement!  All  1  am  driving 
at  is,  while  this  may  be  the 
handiest  device  you  have 


ever    built    for    antenna 

work,  remember:  You  are 
radiating!  Use  the  mini- 
mum on-air  time  you  need 
for  antenna  pruning  and 
try  to  pick  non-peak  hours 
in  your  1  oc a Le^ especially 
on  VHF.  ^ 

The  original  ouput  meter 
read  the  output  peak-to- 
peak  volts  at  that  funny- 
looking  connector  your 
unit  will  come  with  and  Is 
accurate  only  to-±  10%  of 
full  scale.  This  is  really  no 
problem  in  the  modified 
version,  as  the  absolute 
value  of  forward  power 
(voltage)  is  not  important 
as  long  as  it  will  drive  the 
swr  'meter  to  full  scale  in 
the  forward  mode.  Dick 
mentions  changing  to  a 
plain  voltmeter  with  a  dif- 
ferent scale  from  the  origi- 
nal and  using  a  chart  sup- 
plied by  him  in  the  article 
to  calculate  vswr.  I  went 
one  better,  I  think,  and  it  is 
by  total  accident  that  we 
were  working  toward  the 
same  general  ends  at  nearly 
the  same  time.  1  found  the 
meter  for  the  Heath  VHF 
wattmeter  (HW-2102)  to  be 
a  great  replacement  in  the 
$1 5  range,  as  it  has  a  direct 
reading  scale  for  swr.  You 
can  ignore  the  power  out- 
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put  scales!  I  used  the 
bridge  basically  out  of  the 
Heath  wattmeter,  but  have 
constructed  Dick's,  too, 
and  either  seems  to  be  fine 
for  my  VHF  work.  If  you 
are  HF  inclined,  stay  with 
Dick's  resistive  version. 
The  Heath  meter  has  a 
white-on-black  scale  that  is 
both  very  attractive  and 
easy  to  read  out  in  the 
bright  sunlight. 

If  you  contemplate  oper- 
ating at  the  stock  upper 
limit  of  50  MHz,  for  6 
meter  work,  by  all  means 
use  an  N-type  (50-Ohm) 
panel-mount  female  con- 
nector to  replace  the  weird 
little  output  connector  on 
the  front  panel  of  the  1 90B. 
Dick  used  a  UHF-type  con- 
nector here,  which  is  fine  at 
HF  frequencies.  Unfor- 
tunately, due  to  the  huge 
demand  created  by  the  CB 
market,  some  UHF  connec- 
tors are  showing  up  that 
are  UHF  in  style  and  name 
only.  Some  are  OK  at  CB 
frequencies  and  useless  at 
50  MHz  and  up.  Some 
would  be  junk  at  del  Why 
have  your  worst  swr 
"lump"  built  right  into 
your  test  equipment?  The 
extra  cost  for  the  N  con- 
nector is  worth  it- 

If  you  are  unfortunate 
enough  to  get  the  at- 
tenuator that  plugs  into 
that  same  weird  little  con- 
nector on  the  panel,  do  not 
get  any  ideas  about  using  it 
for  any  kind  of  accurate 
readings  on  antennas  or 
any  other  load  with  reac- 
tance. As  you  do  the  band- 
wandering  trick  to  prune 
an  antenna,  as  Dick 
describes,  the  output  im- 
pedance of  the  attenuator 
wanders  all  over,  and  right 
on  the  specification  sheet 
it  states  the  following  in- 
formation: Output  ampli- 
tude is  constant  ±5% 
from  30  to  50  MHz,  if  the 
load  capacitance  does  not 
exceed  10  pF  on  the  10-V 
range.  This  can  be  a  fixed 
C,  or  the  antenna  reac- 
tance! In  the  1-V-to-.5-V 
range,  it  improves  by  al- 
lowing 50  pF  for  the  same 


±5%.  Further,  it  is  stated 
that  all  changes  will  be 
related  to,  and  dependent 
on,  the  load  capacitance, 
the  length  of  cables  (more 
on  that  later),  the  voltage 
range  in  use,  and  the  fre- 
quency. 

These  facts  are  primarily 
for  those  of  you  who  may 
want  to  use  the  generator 
as  a  generator  with  the  at- 
tenuator. Dick  comes  right 
off  the  generator  at  the 
strange  little  plug  you 
replace  with  the  N  fitting, 
and  so  did  1.  Speaking  of 
the  attenuator,  and  to  fur- 
ther induce  you  to  go  buy  a 
190B,  consider  the  follow- 
ing. 

It's  an  old  flea-market 
sales  trick,  but  the  truth  is 
that  you  don't  want  the  at- 
tenuator unless  you  intend 
to  outboard  the  bridge  in  a 
box,  and  swap  back  and 
forth  between  it  and  the  at- 
tenuator as  the  attenuator 
replacement  accessory.  So, 
why  let  someone  run  the 
price  up  on  you  by  saying 
he  is  offering  more,  or 
something  the  unit  won't 
work  without?  On  the  other 
hand,  if  he  doesn't  have  an 
attenuator  to  sell  with  it, 
you  may  succeed  in  driving 
down  the  price  by  scream- 
ing that  you  must  have 
one! 

Fair?  It  all  depends 
which  side  of  the  flea- 
market  table  you  are  stand- 
ing on  at  the  time,  and  1 
have  spent  1 8  years  on  one 
side  or  the  other.  "Caveat 
emptor/'  no  doubt,  has  a 
seller's  corollary,  too,  and 
rightly  so.  The  only  good 
deal  is  where  both  parties 
fee!  they  have  a  bar- 
gain—so bargain  away! 

Before  we  get  away  from 
the  specifications  on  the 
stock  190B,  there  is  one 
more  thing  you  should 
know.  If  you  are  working 
with  wideband  or  multi- 
band  antennas  (log  period- 
ics,  discones,  trap  dipoles 
or  verticals,  etc),  you 
should  know  that  there  is 
no  specification  made  for 
the  harmonic  content  of 
the190B!  1  heard  of  a  case 


where  it  was  typically  less 
than  5%,  but  that  was  a 
new  unit  in  perfect  shape. 

If  you  are  going  to  use 
your  unit  seriously,  then  it 
would  pay  to  at  least  spot 
check  it  at  your  points  of 
interest.  Even  a  simple 
check  on  a  shortwave/ 
allband-type  receiver  will 
give  you  a  good  idea  of 
where  the  unit  is  at.  For  in- 
stance, set  the  generator 
up  on  7  MHz  into  a  50-Ohm 
resistor,  with  enough  leads 
to  radiate  a  little,  and  drive 
the  generator  up  to  where 
the  S-meter  reads  S6  to  S9 
depending  on  the  linearity 
of  your  particular  receiv- 
er's age  system.  Tuning  the 
receiver  to  14,  21,  28  MHz, 
etc.,  should  produce 
readings  in  the  range  of  SI 
or  at  least  as  low  as  the 
meter  reads,  with  the 
receiver  input  terminals 
shorted  by  a  50-Ohm  resis- 
tor (or  proper  load  to 
match  receiver  input  im- 
pedance). 

As  for  the  unit  you  are 
looking  for,  I  assume  you 
are  not  rich  enough  to  see 
Tektronix  for  a  new  one 
(and  I  doubt  if  they  still 
even  build  it),  and  the  used 
gear  catalog  prices  are  still 
quite  high  and  are  aimed  at 
the  small  business  user. 
This  leaves  the  hamfests/ 
flea  markets,  I  mention  this 
because  the  unit  is  easy  to 
open  up  so  you  can  look  at 
the  condition  inside.  You 
can  plan  on  cleaning  up  a 
little  dust,  but  beware  of 
anything  that  resembles 
saltwater  corrosion  (white, 
chalky,  lumpy),  extreme 
rust,  or  missing,  bent,  or 
battered  shields  or  covers. 
You  want  a  piece  of  test 
equipment,  not  junk. 

I  got  a  real  bargain  on 
mine  — fully  working  and 
intact,  for  $20,  from  a  man 
who  knew  not  what  he  had ! 

I  sprayed  over  the  slight- 
ly-scratched case  with  a 
forest  green  by  Rust-o- 
leum, which  is  great  for 
equipment  you  want  never 
to  rust  or  corrode.  Besides, 
this  is  a  nice  match  for  the 
Heath  meter,  which  has  a 


black  face  and  green 
plastic  bezel,  and  it  con- 
trasted nicely  with  the 
brushed-aluminum  panel. 

My  next  modification 
will  obviously  be  to  get 
higher  frequency  opera- 
tion out  of  this  wonder  of 
wonders.  Even  if  1  get  a 
sudden  interest  in  the  low 
bands  and  get  my  Ad- 
vanced license,  I  don't  real- 
ly need  the  .35-  to  .75-  and 
.75- to  17-MHz  bands.  The 
21-  to  50-MHz  band  on  my 
unit  does  make  it  usable  on 
6  meters,  but  a  bit  of  coil 
adjustment  may  be  re- 
quired on  some  you  might 
purchase.  If  you  have  to 
juggle,  my  suggestion  is  to 
move  the  whole  band  up 
by  1  MHz  and  recheck  the 
tracking.  Use  the  allband 
receiver  again  to  align  the 
tracking  by  adjusting  C  on 
the  high  end  and  L  on  the 
low  end  until  the  dial  track- 
ing is  as  close  as  possible. 

That  wraps  up  my  way  of 
attacking  the  190B  and 
achieving  the  joy  Dick 
mentioned  in  his  title.  I  got 
my  first  expostire  to  this  in- 
strument at  work  and 
know  it  is  a  good  one,  I  kick 
myself  for  not  seeing  the 
'full  LC  impedance  bridge 
Dick  goes  on  to  mention, 
but  you  can  bet  iam  work- 
ing on  trying  it  soon.  If 
anyone  has  any  ideas  on 
putting  the  higher  bands  in- 
to this  gear  (at  least  2 
meters),  please  write  it  up 
or  contact  me. 

1  promised  to  cover 
more  on  the  capacitance 
effects,  cables,  etc.,  and  I 
left  it  for  last  because  it 
really  does  not  pertain  only 
to  the  190B.  Dick  touched 
briefly  on  using  the 
modified  generator  to 
check  old  coaxial  cable.  A 
lot  of  bridge,  swr,  and 
loading  problems  can  be 
eliminated  or  minimized 
by  using  the  same  general 
techniques.  By  using  a  new 
piece  of  RC-8  foam,  com- 
mercial grade  and  quality 
(not  the  CB-grade  junk), 
and  cutting  it  to  Vi  wave- 
length   or    even    1    wave- 
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length  at  the  desired  and 
most-used  frequency 
(allow  for  the  velocity  fac- 
tor of  the  cable),  you  can 
make  a  sinnple  swr  trans- 
former. As  you  know, 
voltage  and  current  repeat 
themselves  in  the  cable  at 
Vi-wave  intervals,  and, 
therefore,  so  does  the  swr 
reading.  By  first  cutting  the 
coax  close  to  the  calcu- 
lated length,  but  slightly 
long,  and  shorting  out  the 
far  end  from  the  generator, 
you  can  determine  the  ex- 
act resonance  of  the  coax 
just  like  an  antenna.  When 
you  have  it  properly 
trimmed  for  the  frequency 
chosen  and  connectors  are 
on  it,  hook  it  up  to  a  good 
50-Ohm  load  like  a  Heath 
"Cantenna/'  Your  resonant 
point  should  remain  the 
same  (matched  resistive 
load)  and  the  swr  should 
be  1:1.  If  the  coax  is  good 
and  cut  to  the  correct 
length  and  the  load  is  real- 
ly 50-Ohms  resistive,  any 
remaining  swr  is  the  com- 


bined result  of  bridge  un- 
balance, coax  connectors, 
and  coax  reflections 
(bumps  or  imperfect 
cable);  all,  in  total,  should 
be  very  small.  Note  it  on 
the  generator  panel  for 
future  reference  if  you 
can't  eliminate  it.  If  the 
unit  won't  get  1:1  with  a 
perfect  load,  it  will  never 
get  it  with  the  antenna 
under  test  A  digital  swr 
meter  readout  would  make 
the  unit  perfect,  and  I  am 
working  on  that  very  thing 
right  now. 

I  can  only  repeat  Dick's 
closing  statement  that  the 
190B  in  modified  form  is 
the  ".  .  .  most  practical 
and  economical  antenna 
tuning  aid  I've  used  in  my 
antenna  experimenta- 
tion ,  ,  /'  and  I  hope  my  ar- 
ticle will  help  make  Dick's 
article  and  a  great  piece  of 
gear  more  useful  to  all  of 
you  who  try  it.  Drop  me  a 
note  and  an  SASE  if  you 
have  any  problems  with 
what  I've  written  here.H 
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Modern 
Solid-State  Equipment  Design: 

A  Better  Way 


—  sorry,  tube  fans 


L.  B.  Cehik  W4RNL 
5105  Holston  Hills  Road 
Knoxvilie  TN  37914 

Most  books  and  arti- 
cles on  solid-state 
design  for  rf  stress  the  par- 
allels between  transistor/ 
FET  circuitry  and  tube  cir- 
cuitry. These  parallels  are 
accurate  enough  as  far  as 
they  go,  but  they  also  are 
misleading.  To  the  average 


reader,  they  imply  that 
equipment  design  using 
transistors  or  FETs  should 
parallel  tube  equipment. 
In  many  ways,  especially 
for  the  amateur,  this  infer- 
ence is  wrong  and  accounts 
often  for  why  we  never  get 
some  piece  of  equipment 
to  work. 

In  this  article,  I  want  to 
compare  old-style  tube 
techniques  with  some  tried 
and  proven  principles  for 
transistors.    These    prin- 


ciples are  not  for  the  engi- 
neer or  the  commercial 
manufacturer;  they  are  for 
the  home  builder.  They  call 
for  some  changes  in  the 
way  we  think  about  build- 
ing up  a  fairly  complex 
piece  of  rf  equipment.  In 
this  review  of  the  similar- 
ities and  differences  be- 
tween vacuum  tubes  and 
transistors,  all  of  the  ideas  1 
give  will  be  commonplace".' 
But  when  set  next  to  each 
other,    they    suggest    new 


.=,=  L 

£HSe 

1 

Fig.  1,  Simplified  block  diagram  of  a  tube-type  receiver,  adapted  from  the  RAB  and  drawn 
to  show  the  methods  of  switching  rf-tuned  circuits  for  each  stage  prior  to  the  mixer,  i-f, 
and  af  stages.  Note  that  a  6-pole,  6-position  switch  is  required  to  accomplish  band 
changes.  Although  the  method  of  mixing  frequencies  to  reach  the  i-f  differs  among  manu- 
facturers, the  relationship  of  band  changing  to  the  various  stages  is  common  to  almost  all 
of  them.  In  this  late  model  tube-type  receiver,  some  solid-state  devices  have  been  intro- 
duced. Tuned  circuits  have  not  been  terminated  because  of  complexities  in  the  full 
schematic  of  this  Drake  receiver. 


ways   of   doing   things   for 
the  ham  constructor. 

Changing  an  old  way  of 
thinking  is  probably  the 
hardest  thing  for  any  of  us 
to  do,  but  if  you  think 
through  these  ideas,  and 
then  take  a  look  at  some  of 
the  projecfs^that  have  ap- 
pealed to  you  (transmit- 
ters, vfos,  receivers,  and 
the  like),  you  will  be  in  a 
position  to  make  the 
change.  No  longer  need 
you  believe  that  you  can 
never  get  a  bunch  of  tran- 
sistors to  do  what  the  orig- 
inal author  got  them  to  do. 
By  some  simple  redesign 
work,  you  can  have  confi- 
dence that  you  can  do  it, 
too.— and  maybe  do  it  bet- 
ter. 

Designing    with    Vacuum 
Tubes 

The  design  of  rf  equip- 
ment using  vacuum  tubes 
has  changed  little  in  the 
past  forty  years.  Perhaps 
the  major  change  — outside 
of  improved  tube  construc- 
tion and  improved  individ- 
ual circuits  — has  been  the 
introduction  into  amateur 
gear  of  the  heterodyne  vfo 
system  of  frequency  con- 
trol. The  5- to  5.5-MHz  vfo 
heterodyned  to  the  ham 
band  of  choice  has  elim- 
inated  most  of  the  prob- 
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lems  inherent  in  the  band- 
switching  vfo  or  the  vfo 
nnultiphed  to  frequency. 
The  instability  of  vfos  re- 
quired to  cover  a  ten-to- 
one  frequency  spread,  as 
well  as  instabilities  intro- 
duced by  switching  tuned 
circuits,  held  back  single 
sideband  and  serious  com- 
munication on  VHF  fre- 
quencies for  many  years. 
Likewise,  when  we  used 
frequency  multipliers,  we 
also  multiplied  any  flaws  in 
the  vfo. 

Other  than  this,  equip- 
ment design  has  changed 
little.  To  illustrate  this  fact, 
let  us  look  at  Fig.  1,  a  sim~ 
pi  if  ied  diagram  of  a 
straightforward  receiver. 
In  the  diagram,  1  have 
shown  most  of  the  switch- 
ing circuits,  but  omitted 
other  circuit  details.  In 
both  amateur  gear  and 
commercially-made  gear, 
this  basic  system  design 
has  been  standard.  With 
vacuum  tubes,  there  are 
good  reasons  for  this  stan- 
dardization. 

Notice  that  most  of  the 
switching  involves  the  re- 
placement of  one  frequen- 
cy-determining circuit  for 
another.  To  switch  bands 
requires  the  exchange  of 
several  tuned  circuits,  as 
well  as  a  change  of 
crystals.  Here  are  some  of 
the  basic  reasons  for  work- 
ing out  the  system  design 
in  this  way: 

1-The  system  permits 
the  least  number  of  tubes, 
which  is  desirable  because, 
(a)  tubes  are  large  — they 
take  up  space;  and  (b) 
tubes  are  heat  generators, 
and  this  system  minimizes 
heat. 

2.  Tubes,  being  high- 
impedance  devices  [high 
especially  when  compared 
to  the  frequency-determin- 
ing circuits  associated  with 
them),  usually  require  little 
attention  to  perfect  match- 
ing, and  are,  therefore, 
reliable  for  a  given  biasing 
arrangement  over  a  large 
frequency  spread. 

3.  Tubes  are  large  com- 
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Fig,  2.  Simplified  block  diagram  of  a  recent  commercially-manufactured  solid-state  ham- 
band  receiver.  Note  the  similarities  to  Figs.  7  and  3:  All  use  single  devices  in  the  critical  rf 
circuits  and  switch-tuned  circuits.  Problems  of  lead  length  and  switch  expense  are  solved 
in  this  design  by  the  use  of  a  diode  switching  system.  The  switch  handles  c/c,  and  all  rf  re- 
mains on  the  printed  circuit  board.  This,  plus  the  use  of  a  high-impedance  device,  the 
MOSFFT,  minimizes  some  problems  of  multiband  operation,  but  not  alt.  Compare  this  to 
Fig.  4  in  which  the  rf  circuits  are  optimized  for  one  band.  This  diagram,  with  modifica- 
tions for  simplicity,  is  based  on  the  Heath  hlR-16B0.  Both  the  HR-1680  and  the  Drake  R-4B 
of  Fig.  7  are  fine  receivers  in  their  respective  price  classes,  but  their  design  philosophies 
may  not  be  best  for  the  ham  builder. 

pared   with   tuned   circuits      cuits  are  switched  with  the 
and  switches  {especially  at     traditional    bandswitching 


low  power  levels),  thus 
making  it  more  economical 
of  space  and  cost  to  switch 
tuned  circuits. 

4.  Tubes  are  inherently 
expensive;  for  receivers, 
five  tubes  can  cost  five 
times  as  much  as  one  five- 
position  switch  section. 

5.  Tubes,  as  they  come 
into  the  hands  of  either  the 
commercial  manufacturer 
or  the  building  amateur, 
are  reliably  similar,  varying 
well  within  a  20  percent 
range  in  characteristics 
within  types. 

6.  Most  modern  tubes 
have  input  and  output  ca- 
pacitances which  are  small 
enough  to  present  no  de- 
sign problems  in  the  3-  to 
30-MHz  range  (unlike  the 
old  '24  and  '27,  so  popular 
around  1930). 

Fig.  2  shows  a  simplified 
diagram  of  a  relatively  re- 
cent piece  of  ham  gear. 
The  diagram  has  been 
drawn  to  bring  out  the  simi- 
larities between  tube  and 
transistorized  gear  commer- 
cially available.  Note  that 
the  switching  arrangement 
is  not  materially  different 
from  that  of  Fig.  1.  Single 
solid-state  devices  are  used 
at  each  stage,  and  the  fre- 
quency-determining   cir~ 


arrangement. 

Fig.  3  shows  a  simplified 
diagram  of  a  piece  of 
equipment  taken  from  a  re- 
cent ham  publication: 
Notice  that  it,  too,  uses  the 
very  same  system  of 
switching  and  design. 

Unless  one  is  an  engi- 
neer or  has  access  to  select 
components,  circuit  design 
of  this  order  is  difficult  to 
replicate.  Among  the  rea- 
sons for  the  difficulties  we 
face  in  making  a  complex 
circuit  work  just  as  sofne 
article  claims  are  these: 

1.  Transistors  may  vary 
greatly  in  characteristics 
from  a  design  center.  This 
problem  is  aggravated  by 
the  fact  that  hams  gener- 
ally have  access  to  culls, 
hobbyist-grade  devices,  or 
surplus,  any  of  which  may 
vary  by  an  even  greater  ex- 
tent. For  this  reason,  the 
amateur  designer  must  do 
his  own  selection  from 
among  the  batches  of 
20-cent  transistors  he  has 
on  hand,  and  he  must  be 
willing  to  rework  bias  and 
drive  circuits  to  make  the 
device  work  as  it  did  in  the 
original.  To  expect  a  com- 
plex group  of  transistors  to 
perform  reliably  over  a 
wide  frequency  range  un- 


der these  conditions  often 
strains  the  imagination  and 
the  experimenter's  pa- 
tience. 

2.  Other  materials  of  the 
system  of  circuits  may  not 
be  available,  and  the  ama- 
teur designer  substitutes 
what  he  has  on  hand.  He 
may  use  surplus  or  junk 
box  coil  forms  or  toroids 
of  dubious  ferrite  or  Iron 
content.  What  this  may  do 
to  circuit  Q  is  anyone's 
guess.  Capacitor  quality  Is 
another  overlooked  prob- 
lem, one  aggravated  by  the 
uncertain  history  of  the 
short  lead  parts  In  the  junk 
box. 

3.  Those  who  attempt  to 
reproduce  equipment 
shown  in  articles  and 
books  often  lack  the  test 
equipment  necessary  to 
perform  the  right  measure- 
ments so  as  to  find  out 
what  in  a  circuit  may  not 
be  working  correctly. 
Among  our  common  build- 
ing practices  are  these:  tap- 
ping colls  just  as  specified 
In  the  article,  rather  than 
determining  the  actual  im- 
pedance to  be  matched;  as- 
sumlng  that  the  bias  cir- 
cuitry of  a  transistor  pro- 
vides the  correct  param- 
eters, rather  than  measur- 
ing actual  currents  drawn; 
and  assuming  that  proper 
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Fig,  3.  Amateur  receiver  (simplified  block  diagraml  adapted  from  ttie  1974  Handbook. 
This  particular  unit  was  originally  built  in  two  pieces:  a  basic  receiver  from  the  CA3028A 
amp  through  the  af  board,  and  a  converter  section  for  all  the  HF  bands.  Note  the  attempt 
to  use  high-impedance  devices  — MOSFETs  and  JFETs  —  to  minimize  problems  with 
switching-tuned  circuits.  Even  so,  a  long  five-section  ceramic  switch  is  required.  Among 
the  positive  design  features  of  this  receiver  are  the  provision  of  avc  voltage  to  the  first  rf 
stage,  upward  conversion  to  minimize  birdies,  and  switched  bios.  Front  end  com- 
promises would  have  been  further  minimized  through  the  use  of  separate  converters  for 
each  band. 


drive  levels  are  present 
from  stage  to  stage,  rather 
than  measuring  rf  voltage. 

Add  up  all  these  condi- 
tions and  practices,  plus 
perhaps  a  dozen  others 
peculiar  to  certain  kinds  of 
builders,  and  it  is  Mttle 
wonder  that  the  amateur 
who  tries  to  build  a  receiv- 
er designed  like  one  in  Figs. 
2  and  3  has  little  luck  mak- 
ing it  work. 

Now,  it  is  not  reasonable 
to  believe  that  every  ham 
builder  will  spend  the 
money  it  takes  to  obtain 
select  components  or  to 
set  up  complete  test 
facilities.  Nor  should  we 
expect  that  in  the  near 
future,  circuit  reliability 
will  increase  to  make  every 
wide-range  rf  system  easily 
repeated.  Does  this  doom 
the  amateur  builder  to 
failure?  No,  not  if  we 
change  some  parts  of  our 
design  philosophy. 

Some  Useful  Things  to 
Remember  about  Transis- 
tors 

Transistors  and  FETs  re- 
semble tubes  in  these  two 
main  ways:  First,  they  may 
be  operated  Class  A,  AB,  B, 
or  C  (plus  some  other  ways 
to  which  experimenters 
have  given  new  class 
names);  second,  any  ele- 
ment may  serve  as  the  com- 
mon  element   so  that  we 


have  corresponding  com- 
mon cathode/emitter/source 

amplifiers,  common  grid/ 
base/gate  amplifiers,  and 
common  plate/collector/ 
drain  (cathode/emitter/ 
source  follower)  ampli- 
fiers. Knowing  this  much  is 
important  in  determining 
the  details  of  individual  cir- 
cuits. However,  transistors 
also  have  significant  dif- 
ferences from  tubes,  dif- 
ferences which  are  very  im- 
portant in  the  develop- 
ment of  a  design  philoso- 
phy for  complex  pieces  of 
equipment.  As  we  did  with 
vacuum  tubes,  let  us  set 
them  out  together: 

1.  Transistors  and  PIiTs 
are  very  small  and  take  up 
little  space  on  a  chassis  or 
circuit  board.  About  fifty 
of  them  might  fill  the  space 
taken  up  by  one  miniature 
tube  and  its  socket.  Princi- 
ple: Unless  we  are  interest- 
ed in  the  greatest  degree  of 
microminiaturization,  it 
really  does  not  matter  how 
many  transistors  we  use,  so 
long  as  each  is  used  well. 

2.  Transistors  and  FETs 
create  little  heat  at  low 
powers,  i.e.,  under  a  Watt. 
Principle:  No  matter  how 
many  low  power  stages  we 
use,  heat  will  probably  not 
be  a  factor  in  either  the 
stable  operation  of  a  circuit 
or  in  the  lifetime  of  the  cir- 
cuit. 


3.  While  MOSFETs  are 
very  high  input  impedance 
devices,  transistors  espe- 
cially, and  to  some  extent 
J  FETs,  will  have  lower  im- 
pedances which  require  at- 
tention to  matching.  There 
are,  of  course,  many  more 
wide-range  circuits  for 
FETs  than  for  transistors, 
which  require  little  atten- 
tion to  matching.  Principle: 
For  transistors,  at  least, 
matching  to  the  individual 
device  is  stilibest,  ^  -. 

4-  Transistors,  especially 
in  the  hobbyist  class  avail- 
able to  most  ham  building, 
will  vary  in  characteristics 
and  require  attention  to 
operating  levels.  Principle: 
Bias  levels  for  transistors 
may  need  to  be  fiddled 
with,  and  may  not  work 
consistently  across  wide 
frequency  excursions. 

5,  Transistors  and  most 
FETs  are  cheap;  to  buy 
them  five  for  a  dollar  is  not 
uncommon,  and  even  spec- 
ified types  like  the  popular 
40673  or  MPF  102  cost 
under  a  dollar.  Principle: 
The  number  of  transistors 
and  FETs  in  low  power 
stages  is  not  likely  to  make 
a  ham  project  too  costly  to 
build. 

7.  Compared  to  other 
components,  such  as 
switches,  coils,  and  capaci- 
tors, transistors  and  FETs 
are  small  and  inexpensive, 


and  their  associated  bias- 
ing resistors  may  cost  a 
nickel  or  less  apiece.  Prin- 
ciple: It  is  better  to 
substitute  small,  inexpen- 
sive components  for  big  ex- 
pensive ones  wherever  cir- 
cuit reliability  can  be  main- 
tained or  improved. 

From  these  points  of  com- 
parison and  their  associat- 
ed principles,  you  can  see  a 
design  philosophy  begin- 
ning to  emerge.  Since  it  is 
often  (though  not  always) 
necessary  to  tweak  a  cir- 
cuit up  for  an  individual 
frequency  band,  and  since 
the  necessary  components 
are  cheap  (and  for  other 
reasons  which  will  become 
obvious  in  a  few  more 
paragraphs),  it  is  better  for 
the  ham  to  build  rf  systems 
of  circuits  for  one  band  at  a 
time,  and  then  to  switch 
them  in  and  out  as  needed, 
rather  than  to  use  the  tried 
and  true  (for  tubes  but  not 
necessarily  for  transistors) 
method  of  switching  fre- 
quency-determining com- 
ponents. Not  only  can  this 
method  assure  better  cir- 
cuit reliability,  but  it  can 
also  simplify  the  process  of 
building,  provide  opera- 
tional equipment  before 
the  entire  unit  is  func- 
tional, and  save  money  for 
the  builder. 

Some  Examples 

Let  us  look  at  a  couple 
of  examples  of  this  design 
philosophy  and  see  how 
they  work  out  in  practice. 
First,  go  back  to  the  receiv- 
ers of  Figs.  1 ,  2,  and  3.  Fig.  4 
shows  how  the  receiver  can 
be  designed  using  the  prin- 
ciples above. 

The  revised  receiver  em- 
ploys converters  for  each 
band  except  80  meters. 
This  is  a  scheme  used  ex- 
tensively and,  with  the  ex- 
ception of  separate  con- 
verters, goes  as  far  back  as 
the  Drake  2  series  of  tube- 
type  receivers.  The  i-f  fre- 
quency is  a  matter  of 
choice  in  accord  with  the 
design  objectives,  and  can 
be  a  function  of  up  or 
down    conversion.    The 
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main    design    features    to 
note  are  these: 

1.  No  device  operates  at 
nnore  than  one  frequency 
or  band,  thus  allowing  for 
optimization  of  all  param- 
eters. Among  these  are 
gain,  bandwidth,  oscillator- 
output  level,  stability,  and 
avc  action-  For  each  con- 
verter, bias  values,  cou- 
pling capacitors,  LC 
values,  and  the  avc  volt- 
age-divider network  can  be 
juggled  either  to  provide 
equal  gain  for  all  bands  or 
to  emphasize  or  de-empha- 
size some  bands.  (Max- 
imum gain  for  80  and  40 
meters  usually  means  more 
noise  than  signal.)  The  re- 
mainder of  the  circuit  is 
standard,  in  the  sense  that 
almost  all  receivers  op- 
erate i-f  and  detector 
stages  at  one  frequency. 

2.  Note  the  switching 
system.  Converters  which 
are  not  in  use  are  not 
powered,  thus  eliminating 
some  potential  birdies. 
Switching,  however,  re- 
quires only  a  three-pole 
switch,  one  each  for  anten- 
na input,  converter  output, 
and  Vcc.  Moreover,  by  us- 
ing shielded  signal  leads 
[and  shielding  the  power 
lead  is  not  a  bad  idea)  and 
minimal  inter-section 
shielding  of  the  switch,  the 
entire  switching  network 
can  be  made  very  com- 
pact. In  some  receivers  us- 
ing similar  schemes,  I  have 
seen  retained  the  classic 
long  switch,  running  from 
front  to  rear  on  the  chassis. 
It  is  quite  unnecessary. 

3.  The  avc  system 
employs  resistor-divider 
sections  to  limit  or  expand 
voltage  excursions  so  that 
the  avc  action  is  controlled 
for  each  band.  Many  re- 
ceivers of  this  design  omit 
avc  to  the  converters,  rely- 
ing upon  the  basic  receiver 
sections  to  do  the  job. 
Given  the  gain  of  the  con- 
verter sections,  overload- 
ing can  become  a  problem. 
Tailoring  the  avc  action  to 
each  converter  solves  the 
problem.  Avc  voltage  can 
be    switched    or    not,    de- 
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f/g.  4.  Block  diagram  of  a  receiver  most  closely  meeting  the  design  principles  enumerated 
in  the  article.  In  general,  this  is  part  of  WAIjZCs  receiver  in  the  1978  Handbook,  with 
some  alterations.  Unlike  the  original,  avc  is  shown  for  the  rf  amplifier.  My  personal 
choice  calls  for  different  circuitry,  but  this  design  is  readily  available  for  study  by  the  pro- 
spective home  builder.  Note  the  simplified  switching  of  rf  circuitry.  The  originator  in  fact 
optimized  converter  design  for  each  band  using  fFETs  in  a  grounded-gate  circuit  (except 
on  80,  where  he  omits  the  rf  amplifier)  and  a  2N4124  crystal  oscillator.  His  commentary  is 
worth  repeating:  "'Separate  converters  were  incorporated  to  eliminate  the  need  for  com- 
plicated bandswitching,  and  also  to  permit  optimization  of  circuit  values  for  each  band 
of  interest  The  system  used  in  this  receiver  calls  for  switching  of  only  dc  and  50-0 hm  cir- 
cuitry. Low-impedance  switching  eliminates  problems  caused  by  long  switch  leads. 
Switching  at  high  impedance  points,  which  is  the  usual  technique  in  multiband  receivers, 
can  impair  the  quality  of  the  tuned  circuits  and  makes  isolation  of  critical  circuits  more 
difficult." (See  pp,  280-281.)  Although  some  of  these  problems  can  be  overcome  by  the 
diode-switching  techniques  of  Fig.  2,  optimizing  performance  and  being  able  to  assure 
full  frequency  range  repeatability  with  home  construction  techniques  require  adoption 
of  something  similar  to  the  design  philosophy  of  this  receiver. 


pending  on  circuit  design; 
it  should  be  switched  out 
unless  the  converter,  when 
not  in  use,  shows  an  open 
circuit  to  the  avc  voltage. 
Otherwise,  it  will  load  the 
avc  system,  A  compact 
fourth  pole  on  the  band- 
switch  solves  this  potential 
problem. 

4.  Unlike  many  hand- 
book designs,  there  is  no 
need  to  make  each  con- 
verter identical.  Single- 
ended  rf  stages  operate 
well  on  all  HF  frequencies 
with  MOSFET  devices,  but 


experimentation  with  ■  a 
pair  of  grounded  grid 
amplifiers  in  cascade,  or 
with  cascode  circuits,  is 
worthwhile.  Moreover,  one 
can  try  push-pull  circuits, 
since  the  usual  mechanical 
problems  of  band  changing 
with  balanced  LC  circuits 
are  not  present.  1  am  often 
amazed  at  the  lack  of  ex- 
perimental  ingenuity 
which  appears  in  rf  designs 
in  the  ham  journals,  de- 
spite the  large  number  of 
possible  circuits  available 
for  use,  and  the  variety  of 


devices  which  just  might 
make  one  or  more  of  them 
a  good  performer. 

5.  The  main^'itmitation 
on  this  design  philosophy  is 
that  it  does  not  produce 
the  most  compact  equip- 
ment possible.  For  sub- 
miniature  gear,  perhaps 
another  method  of  design 
should  be  used,  but  for 
'  home  station  use,  miniatur- 
ization is  not  the  ideal 
situation.  The  two  main 
physical  considerations 
should  be  experimental 
flexibility    and    accessi- 


Fig,  5.  Simplified  schematic  diagram  of  a  vfo  capable  of  driving  tube-type  transmitters. 
Note  that  LC  combinations  are  switched  by  S1A  and  S1B,  while  the  input  to  Q3  is  tuned 
by  switching  a  capacitor  across  a  fixed  coil  with  S7C  From  the  ARRL  Handbook. 
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Fig.  6.  Block  diagram  of  mixing  vfo  for  tube-type  transmitters.  Individual  circuits  are 
similar  to  those  of  Fig.  5.  Buffers  are  untuned.  Mixers  are  FFTs  with  about  —4  volts 
grid/gate  blocii.  Note  especially  the  simplification  of  switching,  which  allows  a  single 
wafer  to  be  used  rather  than  the  8''  switch  used  in  the  original  of  Fig.  5.  Notice  also  that 
either  mixer-amplifier  section  may  be  removed  for  adjustment  or  experimentation 
without  disabling  the  vfo  completely.  Total  cost  of  the  ''extra''  mixer-oscillator-buffer- 
amplifier  devices  was  under  $2.00, 


bility,  and  operating  ease. 
The  mechanical  size  of 
easily  read  digital-  or 
mechanical-readout  sys- 
tems is  still  the  main  factor 
hmiting  miniaturization. 
Within  the  size  limits  of 
most  convenient  readouts 
for  main  station  use,  there 
is  plenty  of  room  for  the 
boards  for  each  converter. 
In  fact,  many  of  the  im- 
ported transceivers,  when 
mobile  use  is  not  intended 
by  the  operator,  appear  to 
be  excessively  compact 
both  for  operating  ease 
and  for  maintenance  con- 
venience. Heat  is  a  con- 
stant worry  with  them. 

The  amateur  designer, 
therefore,  might  well  take 
a  page  from  the  notebooks 
of  home  computer  designs. 
Within  whatever  case  one 
uses,  develop  a  main  frame 
with  plug-in  units  at  every 
stage,  along  with  space  for 
future,  more  complex  cir- 
cuits. With  careful  atten- 
tion to  routing  rf  paths,  you 
can  use  plug-in  circuit 
boards  or  plug-in  perf- 
boards.  Shielding  between 
most  boards  is  a  must.  The 
advantage  of  this  system  is 
that  replacement  circuits 
can  be  developed  indepen- 
dently and  tried  in  the 
receiver,  without  losing  the 
receiver  from  service  for 
long  and  without  mechan- 
ical alteration  to  the  basic 
unit.  This  not  only  ensures 
an  operative  receiver  at  all 


times,  but  also  eliminates 
future  mechanical  costs 
for  new  versions.  Your 
equipment  will  be  as  up  to 
date  as  your  latest  ex- 
periments, however  old  the 
case  may  get. 

These  advantages  ac- 
crue not  just  to  receiver 
design,  but  also  to  trans- 
mitter stages  as  well.  Fig.  5 
shows  an  80/40  meter  vfo 
that  appeared  in  the  ARRL 
Handbook  for  several  years. 
Notice  that  the  tuned  cir- 
cuits in  the  vfo  are 
switched.  Note,  too,  that 
the  input  circuit  to  the 
power  amplifier  is  changed 
from  40  to  80  meters  by  the 
addition  of  a  capacitor. 
Neither  of  these  schemes  is 
optimal,  and  their  correc- 
tion is  hinted  at  by  the 
design  itself.  The  output 
filters  are  switched  in  their 
entirety.  Why  not  the  en- 
tire power  train? 

Fig.  6  shows  a  simplified 
diagram  of  the  revised  sys- 
tem built  for  a  ten-Watt 
standby  rig  using  tubes. 
The  5-  to  5.5-MHz  oscilla- 
tor runs  all  the  time.  Sepa- 
rate mixer,  buffer,  and 
amplifier  stages  give  80 
and  40  meter  output.  They 
are  built  on  separate 
boards  and  require  only  a 
three-pole  switch,  one 
each  for  vfo  input,  ampli- 
fier output,  and  power.  If 
one  desires  separate  out- 
put jacks  for  each  band, 
one  pole  of  the  bandswitch 


can  be  eliminated.  Tuned 
circuit  and  bias  values 
have  been  optimized  for 
each  band.  Since  the  trans- 
mitter with  which  the  vfo  is 
used  supplies  not  only  the 
twelve  volts,  but  also 
blocked  grid-keying  volt- 
age, the  mixers  are  keyed. 
Because  of  the  transmitter 
design,  more  output  was 
required  on  80  than  40,  a 
problem  easily  solved  us- 
ing this  scheme.  If  I  ever 
use  the  vfo  with  another 
rig,  equalizing  the  vfo  out- 
put will  be  no  probLern 
either.  Despite  the  fact 
that  the  vfo  uses  an  old 
ARC-5  tuning  capacitor, 
the  entire  unit  fits  in  a  4  x  5 
X  6  case.  Obviously,  litttels 
lost  to  compactness  by  the 
use  of  the  design  principles 
enumerated  here. 

The  purpose  of  this  arti- 
cle is  not  to  get  you  to 
build  what  I  have  built.  In- 
stead, it  IS  designed  to  en- 
courage you  to  build  what 
you  want,  by  showing  that 
there  are  some  basic  prin- 
ciples which  take  the 
scariness  out  of  complex  rf 
equipment  that  appears  in 
the  ham  journals.  The  basic 
idea  to  get  rid  of  is  that  you 
have  to  make  a  tricky  de- 
vice like  a  transistor 
operate  all  the  way  from  80 
or  160  up  to  ten  meters. 
Doing  your  work  one  band 
at  a  time  and  building  your 
equipment  one  section  at  a 
time  not  only  makes  build- 


ing for  the  amateur  non- 
engineer  possible,  but  also 
makes  it  fun.  What  you 
learn  from  trying  new  bias 
values  and  schemes,  or 
from  trying  different  LC 
values,  will  soon  give  you 
confidence  that  you  can 
make  almost  anything 
work. 

buiiding,  and  that  is  to  give 
you  my  personal  preju- 
dices about  what  test 
equipment  the  ham  build- 
er ought  to  have.  A 
VTVM  with  regular  and  rf 
probes  is  essential  — prefer- 
ably one  that  has  a  range  of 
about  a  volt  and  a  half 
for  reading  partial  volts. 
My  trusty  Heathkit  has 
stood  me  in  good  stead  for 
many  years.  A  grid-dip 
meter  for  testing  LC  cir- 
cuits or  for  a  signal  source 
is  also  very  useful.  A  VOM 
for  current  readings  is 
needed,  but  it  need  not  be 
an  expensive  model.  Be- 
yond that,  the  rest  is  up  to 
you.  Oscilloscopes,  fre- 
quency counters,  imped- 
ance bridges,  and  the  like 
are  all  useful,  but  with 
them  I  notice'that  i  do  not 
have  to  clean  off  my  finger- 
prints nearly  as  often  as 
1  do  with  other  pieces  of 
test  gear.  Finally,  station 
operating  meters  for  swr, 
power  output,  and  dummy 
loads  are  useful  only  for 
some  projects.  An  all-wave 
HF  receiver,  however  inex- 
pensive  and  inexact  in  dial 
reading,  can  help  a  great 
deal,  especially  in  testing 
thiflgs  like  heterodyne  os- 
cillators. For  me,  however, 
the  big  three  are  the  VTVM 
(and  rf  probe),  the  gdo,  and 
the  VOM. 

The  principles  I  have 
given  can  be  expressed  in 
many  ways,  i  welcome  ad- 
ditions to  the  list,  and  new 
ideas  to  improve  my  own 
techniques.  Hopefully,  the 
ones  given  here  are  enough 
to  encourage  you  to  make 
the  move  from  building 
station  accessories  to 
building  your  entire  sta- 
tion. Then  you  can  use  that 
commercial  rig  as  your 
standby.  ■ 
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Shortened  Antennas  for  75  and  80 

—  designs  which  fit  your  QTH 


Slopers  exposed. 


During  1975  and  1976,  [ 
tested  various  75 
meter  antennas  with  sev- 
eral ZLs  and  VKs,  This  band 
is  generally  open  from 
there  to  the  United  States 
during  the  early  mornings 
(local  US  time)  around 
1000  to  1200Z.  I  have  been 
trying  to  determine  if  there 
is  any  particular  75m 
antenna  best  suited  for  this 
7-  to  8-multihop  8000-mile- 
plus  path.  There  are  usual- 
ly a  number  of  US  hams 
working  the  ZLs  and  VKs 
on  SSB  between  3775  and 
3850  kHz.  The  ZLs  are  per- 


mitted to  work  this  portion 
of  the  band.  As  the  VKs' 
highest  frequency  end  is 
3700,  they  generally  trans- 
mit SSB  between  3680  to 
3695;  therefore,  split 
operation  must  be  used 
with  them. 

75m  antennas  tested 
here  during  1975-76  were: 
several  dipoles  at  various 
heights  (40  to  70  feet); 
three  delta  loops;  a  two-A 
horizontal  quad  at  70  feet; 
two  Vi-As  in  phase,  col- 
linear  at  70  ft.  [broadside  to 
NZ);  several  'A-  and  Vi-X 
verticals;  a  3-element  yagi 
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at  60  feet;  and  three  hori- 
zontal monoband  dipoie 
log  periodics  (DIP),  one 
3-element,  one  4-element7 
and  one  5-element,  all  at  60 
feet. 

At  times.  I  have  had  as 
many  as  3  or  4  75m  anten- 
nas up  at  the  same  time  for 
making  direct  comparisons 
between  the  various  types. 
During  the  tests,  the  best 
reports  from  the  ZLs  and 
VKs  have  been  with  the  log 
periodics  and  the  yagi.  As 
all  of  my  antennas  are  sup- 
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ported  by  pine  trees,  the 
maximum  height  above 
ground  for  the  horizontal 
antennas  is  limited  to  60  to 
70  ft.,  or  approximately  on- 
ly Vi  A  above  ground  at  3.8 
MHz.  These  are,  of  course, 
fixed-wire  beams. 

At  times,  the  yagi  or  the 
log  periodic  would  be  re- 
ported as  much  as  10  dB 
better  than  some  of  the 
other  types  being  tested. 
The  yagi  and  the  LPs  were 
all  beamed  west  or  SW. 

The    log    periodics    and 
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fig,  1(al  Coil-loaded  shortened  Vi-X  dipoie. 


Fig.  1(b).  Stub-loaded  shortened  Vi-Kdipole. 
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the  yagi,  although  produc- 
ing the  best  reports  from 
''Down  Under/'  are  quite 
large,  requiring  a  width  of 
approximately  150  feet 
and  a  boom  length  of  at 
least  100  feet.  The  genera! 
design  of  the  S-element 
monoband  log  periodic  is 
given  in  reference  1,  Fig.  6, 
reference  2,  Fig.  2,  and 
reference  3,  Fig.  4.  The 
dimensions  for  the  fre- 
quency range  3,8-4.0  MFHz 
are  given  by  reference  2, 
Table  1.  This  LP  was  sup- 
ported at  about  60  feet  by 
8  pines. 

As  an  antenna  of  this  size 
is  generally  impractical  for 
the  average  ham  on  a  city 
lot  during  1977  I  tested 
75m  antennas  requiring 
less  space  but  still  giving 
some  gain  and  more  direc- 
tivity than  the  usual  75  or 
80m  dipole  or  inverted  vee 
when  limited  to  a  height  of 
only  sixty  to  seventy  feet 
These  are  described  in  the 
following. 

Shortened  Dipole  Slopers 

During  the  tests  with  the 
ZLs  and  VKs,  it  was  noted 
that  W2GO,  one  of  the 
more  consistent  early 
morning  DXers,  uses  a 
single  shortened  C66-foot) 
dipole  as  a  sloper  to  the 
west  with  very  good  re- 
ports. 

Shortened  dipoles  using 
off-center  loading  coils 
were  well  covered  by  Jerry 
Hall  K1PLP  [QST,  Sept, 
1975,  page  28).  By  use  of 
two40-/>tH  loading  coils,  the 
75rr\  dipole  was  shortened 
to  66  feet.  This  is  the  type 
used  by  W2GO  for  his  short- 
ened 75  m  centerfed  Vi-k 
sloper,  which  requires 
only  a  single  60-  to  70-foot 
pole,  tower,  or  tree  support. 
It  is  sufficiently  compact  to 
be  used  on  a  small  lot  This 
was  the  type  which  1 
selected  as  being  the  most 
simple  and  compact  anten- 
na requiring  minimum 
space. 

As  I  did  not  have  a  pair  of 
loading  coils  as  specified  in 
the  Q57  article  and  did  not 
wish  to  take  time  to  wind 


them,  I  used  instead  two 
lengths  of  300  Q  TV  line  as 
loading  stubs  for  the 
shortened  dipole.  See  Fig. 
1(b).  As  a  start,  I  used 
30-foot  stubs  which  reso- 
nated the  shortened  68- 
foot  dipole  at  approxi- 
mately 3.5  MHz.  Resonance 
can  be  determined  by  a 
CDO  or  by  running  an  swr. 

Next,  the  stubs  were  each 
pruned  about  6  inches  and 
the  resonance  was  again 
checked,  and  then  another 
6  inches  were  removed  and 
the  frequency  checked. 
This  procedure  was  contin- 
ued until  the  dipole  reso- 
nated at  3.8  MHz.  A  total 
of  3.5  feet  had  been  re- 
moved from  each  stub, 
making  them  each  26.5 
feet  in  length.  These  load- 
ed the  dipole  to  the  desired 
center  frequency,  3.8  MHz. 
An  swr  was  then  run  to 
determine  the  usable  band- 
width of  the  shortened 
stub-loaded  dipole,  illus- 
trated in  Table  1 .  It  will  be 
noted  that  the  bandwidth 
is  quite  narrow  but  usable 
±  1 00  kHz  covering  the  DX 
portion  of  the  80m  phone 
band. 

This  shortened  or  loaded 
dipole  was  then  suspended 
as  a  sloper  (Fig.  2)  from  the 
top  of  a  70-foot  tree  and 
sloped  SW  for  tests  with 
the  ZLs.  Although  the  over- 
all length  of  the  sloper  was 
only  68  feet,  it  worked  sur- 
prisingly well,  considering 
its  simplicity  and  ease  of 
construction,  it  was  fed 
with  72-Q  twin  lead  con- 
nected via  a  1 :1  balun  to  a 
buried  coax  to  the  shack. 

For  a  dipole-type  sloper 
to  be  effective  for  DX,  or 
rather  to  have  a  fairly  low 
angle  of  radiation,  it 
should  form  an  angle  of  at 
least  60^  to  ground.  70^  to 
80^  would  probably  be  bet- 
ter. It,  no  doubt,  acts  as  a 
Vi-k  vertical  or  semiver- 
tical.  Being  centerfed,  the 
necessity  of  an  elaborate 
ground  radial  system  as  re- 
quired with  a  14-,  V2-,  or 
basefed  vertical  is  prob- 
ably not  as  important. 
None    was    used    during 
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Fig.  2.  Shortened  V2-X  dipole  sloper,  stub-loaded. 


these  tests.  If  the  slope 
angle  is  less  than  60^,  say 
45^,  it  will  probably  have 
more  horizontal  polariza- 
tion and  higher angleradia- 
tion  and  would  become 
more  like  a  low  horizontal 
dipole  with  the  major 
radiation  lobe  at  90^  or 
straight  up.  In  this  con- 
figuration, it  would  go 
doubt  show  an  improve- 
ment with  nearby  stations 
up  to  a  few  hundred  miles, 
but  DX  operation  would 
suffer.  ""  " 

A  second  sloper  using  an 
old  Hy-Gain  40/75  trap 
dipole  (overall  length  about 
110  feet)  also  was  tried, 
suspended  from  a  100-foot 
tree  and  aimed  SW.  This 
sloper  seemed  slightly  bet- 
ter than  the  original  68-foot 
stub-loaded  sloper.  This 
was  no  doubt  due  to  greater 
overall  radiating  length, 
more  effective  height,  and 
an  angle  of  about  70°.  It 
had  the  advantage  of  also 
being  usable  on  40,  though 
no  extensive  tests  have 
been  made  with  it  on  this 
band. 

Phased  Slopers  — Endf ire 
Array 

As  above  slopers  gave 
fair  results  considering  their 


simplicity  and  ease  of  con- 
struction, it  was  decided  to 
try  a  3-element  phased 
sloper  (all  elements  driven) 
in  a  log  periodic,  endfire 
sloper  array  configuration. 
This  was  constructed  by  us- 
ing a  nylon 'Itne  catenary 
stretched  between  two  high 
pines  separated  by  about 
200  feet  and  oriented  to 
give  a  beam  at  about  225*^. 
The  higher,  rear  tree  was 
about  75  feet  in  ^height  and 
the  forward  tree  was  about 
60  feet  high. 

As  the  use  of  stub-loaders 
was  not  desirable  due  to 
complications  in  suspend- 
ing the  stubs  so  that  they 
wouW  come  off  at  about 
90^  with  respect  to  the 
sloper  elements,  it  was 
decided  to  use  end  loading 
instead  of  stubs.  This  was 
accomplished  by  folding 
about  25%  of  each  element 
end  to  the  rear  and  securing 
them  to  the  top  and  bottom 
catenaries,  as  illustrated  in 
Fig.  3(a). 

As  it  was  desired  to  op- 
erate this  beam  centered  on 
3800  kHz,  it  was  adjusted 
so  that  the  longest  rear  ele- 
ment, #1,  resonated  at  3.7 
MHz,  #2  at  3.8  MHz,  and 
the  short  forward  element, 
#3,  at  3.9  MHz.  The  easiest 
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Fig.  3(a).  Log  periodic  phased  sloper,  end-loaded. 


way  to  adjust  this  is  to  cut 
each  element  slightly  long- 
er than  its  required  frequen- 
cy. Then  put  temporary 
jumpers  across  the  center 
insulators  (feed points). 
Secure  the  ends  of  each  ele- 
ment (folded  back  portion] 
to  the  catenaries  and  then 
raise  the  array  to  its  normal 
suspended  height.  At  this 
point,  the  2'wire  center 
feeder  is  not  used. 

Next,  check  resonance  of 
each  of  the  three  elements 
separately  by  holding  the 
GDO  near  the  horizontal 
section  at  the  bottom  of 
the  catenary,  and  pruning 
the  ends  as  necessary  to 
the  three  frequencies,  3.7, 
3.8,  and  3,9  MHz,  as  men- 
tioned above.  This  must  be 
done  with  the  array  sus- 
pended at  Its  final  location 
due  to  variations  of  res- 
onance depending  on  the 
height  of  the  three 
elements  above  ground. 
These  three  frequencies 
were  selected  so  that  the 
completed  antenna  would 
be  centered  on  approx- 
imately 3800  kHz,  and  also 
to  allow  the  array  to  oper- 
ate as  a  log  periodic. 

Once  the  three  elements 
are  tuned,  the  array  can  be 
lowered,  the  jumpers  across 
the  three  center  insulators 
removed,  and  the  2-wire 
open  feeder  or  phasing  line 
connected  as  shown  in 
Fig.  3(a).  Note  the  trans- 
position required  for  the  ar- 
ray to  perform  as  a  log 
periodic  or  an  endf  Ire  array. 
Each  element  must  be  out 
of  phase  with  its  neighbor, 
as    required    of    any    log 


periodic.  The  construction 
of  the  feedline  is  presented 

by  the  articles  in  references 
1 ,  2,  3,  4,  and  6,  covering  log 
periodic  wire  beam  con- 
struction, and  will  not  be 
repeated  here. 

A  large  array  of  this  type 
for  75,  even  though  using 
only  3  elements,  must  be 
assembled  and  tuned  on 
site  for  its  particular  sur- 
roundings and  height  above 
ground.  Table  2  is  overall 
swr  covering  3.5  to  4.0  MHz, 
after  adding  the  center 
feeder  to  the  array.  1 1  then 
centered  on  about  3.7, 
However,  as  the  swr  at  3.8 
was  only  1.25:1,  no  further 
changes  were  made  since 
the  beam  was  usable  be- 
tween 3.6  to  3.9  MHz. 

Although  this  phased- 
sloper  log  periodic  was  on- 
ly tested  for  about  one 
week,  it  appeared  to  have 
gain  and  directivity  as 
hoped.  During  one  of  the 
tests  on  3808  kHz,  Bob 
Tanner  ZL2BT  advised  that 
it  was  about  the  same  as 
the  3-element  horizontal 
yagi  at  60  feet  which  I  was 
using  at  the  same  time. 

The  main  advantage  of 
the  above  phased  sloper  is 
that  only  two  trees  or 
masts  are  required,  as  com- 
pared to  6  or  8  necessary  to 
support  the  3-element  yagi 
or  an  equivalent  3-  to  5-ele- 
ment  DLP.  Further,  the 
phased  array,  being  pri- 
marily vertically  polarized, 
should  have  a  lower  angle 
of  radiation.  Since  the 
radiating  elements  are 
semivertical  dipoles 
(centerfed),    a    ground 


Fig.  3(b).  Yagi  phased  sloper,  end- loaded. 


screen  or  counterpoise  was 
not  used  during  the  tests. 
Although  the  length  re- 
quires about  200  feet  of 
mast  spacing,  its  width  Is 
less  than  1  foot,  compared 
with  the  1 50-foot  width  of  a 
75m  dipole  log  periodic  or 
yagi. 

For  those  who  prefer 
yagis,  the  same  3-element 
sloper  could,  no  doubt,  be 
arranged  as  a  3-element 
yagi  by  deleting  the  open 
wire  center  feeder,  delet- 
ing the  center  insulators 
from  elements  #1  and  #3, 
and  feeding  the  center  of 
#2  element  directly  with 
72-Q  twinlead  or,  better 
still,  with  an  open  tuned 
line.  See  Fig.  3(b). 

The  array  would  then  be- 
come a  yagi  with  #2  the 
driven  ele^ment,  #1  "  a- 
parasitic  reflector,  and  #3  a 
parasitic  director.  The  yagi 
sloper  array  would,  no 
doubt,  have  a  more  narrjow. 
bandwidth  (possibly  no 
more  than  ±50  kHz)  than 
the  bandwidth  of  the  log 
periodic  configuration.  I 
have  not  tested  the  sloper 
array  as  a  yagi,  but,  on 
previous  tests  comparing  a 
3-eIement  horizontal 
monoband  DLP  with  an 
equivalent  3-element  yagi, 
a  greater  bandwidth  was 
given  by  the  log  periodic. 

Test  Results 

Shortened  loaded  slopers  — 
From  the  tests  made  with 
ZLs  and  VKs  on  these  75m 
antennas,  and  also  from 
comparing  notes  with  the 
previous  tests  with  ZL1BKD 
during  1975-76,  it  appeared 
that  the  single  shortened 
loaded-dipole    sloper    was 


equal  to  the  larger  delta 
loops,  2-A  horizontal  quad, 
verticals,  etc,  which  were 
tested  then  versus  the  large 
75m  yagi  and/or  log  period- 
ic (horizontal  dipole-type) 
beams.  The  latter  did 
average  out  about  10  dB 
better  than  the  more  simple 
antennas,  including  the 
slopers. 

Considering  the  simplici- 
ty and  ease  of  building  the 
loaded  sloper,  and  the  fact 
that  only  one  support  is  re- 
quired as  against  6  to  8  to 
support  my  large  beams,  it 
is  believed  the  loaded 
sloper  is  the  least  expensive 
75m  DX  antenna  and  about 
the  only-^ane  suited 
for  a  city  lot  except,  possi- 
bly, a  single  Va-ot  Vi-X  ver- 
tical, which  can  be  quite 
expensive  if  a  60-  or 
120-foot  tower  or  mast  is 
used  and  the  required  60 
feet  or  more  of  ground 
radial  system  buried.  The 
latter  may  also  be  a  prob- 
lem on  a  city  lot. 

During  the  tests,  the 
large  beams  would  show  as 
much  as  15-dB  increase 
over  some  of  the  more  sim- 
ple antennas,  but  these  dif- 
ferences would  vary  from 
day  to  day.  The  10-dB  gain 
over  the  more  simple  anten- 
nas was  more  the  average. 

Comparing  the  simple 
sloper  with  the  delta  loops, 
the  type  with  apex  topside 
requires  only  one  high  sup- 
port but  needs  about  120 
feet  of  space  for  the  lower 
horizontal  section.  The 
type  with  the  horizontal 
section  up  and  apex  down 
requires  two  supports 
spaced  at  about  120  feet. 

Comparing    it   with   the 
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Table  1.  Shortened  dipole  sloper. 


£.5 

- 

: 

y 

J.O 

L 

^^ 

3.7  3B 

FREQUENCY   t^Hi) 


Table  2.  Log  periodic  as  in  Fig,  3(a). 


horizontal  2-Aquad,  the  lat- 
ter requires  four  supports 
arranged  In  a  square  with 
about  130-foot  separation, 
hardly  suited  for  a  city  lot. 
The  delta  loops  and  quads 
also  require  more  wire. 
75m  phased  verticals  are 
also  impractical  in  a  small 
space. 

Therefore,  the  simple 
loaded-dipole  sloper  is 
recommended  as  a  good 
all-around  and  inexpensive 
DX  antenna  if  one  does  not 
have  an  open  space  of 
about  150  X  150  feet  for  a 
large  beam  to  provide  gain. 
Further,  the  latter,  requiring 
6  to  8  supports,  also  re- 
quires considerably  more 
wire,  insulators,  etc.,  and  a 
great  deal  more  effort  and 
labor! 

For  anyone  not  interest- 
ed in  75m  DX,  a  shortened 
or  loaded  sloper  used  as  a 
high-angle  radiator,  either 
as  a  sloper  at  about  45^  or 
as  a  low  dipole  at  about  Vi 
A  or  at  approximately  60 
feet  above  ground,  will  be  a 
good  average  short-haul 
antenna  for  several  hun- 
dred miles. 

One  suggestion  would  be 
to  have  two  anchor  posts 
for  the  bottom  end,  one  to 
provide  a  slope  angle  of  at 
least  60^  for  low  angle  DX, 
and  the  other  to  give  about 
a  45^  slope  for  general 
short-haul  communication. 

The  3-element  phased 
sloper— 

Although  this  is  a  more 
elaborate  beam,  having 
gain,  it  is  not  generally 
suited  for  a  city  lot,  since 
two  masts  with  a  200-foot 
separation  are  required.  It 


does  have  an  advantage  in 
that  very  little  width  is  re- 
quired, but  it  does  require 
considerably  more  wire,  in- 
sulators, and  labor  to 
assemble.  It  did  appear  to 
be  about  neck  and  neck 
with  the  yagi  (also  being 
used  at  the  same  time)  from 
the  ZL  and  VK  reports.  It 
may  have  been  just  a  bit 
noisier  on  reception  due  to 
being  more  nearly  vertical- 
ly polarized.  However,  I  did 
not  have  time  to  determine 
this  for  sure.  It  did  make  a 
good  showing  "down  un- 
der'' when  compared  di- 
rectly with  the  yagi  being 
used  then. 

A  3-eJement  wide-spaced 
horizontal  log  periodic 
beamed  west  was  set  up 
later,  which  Bob  Tanner 
ZL2BT  advised  was  the  best 
antenna  tested  here  over 
the  past  3  years. 

I  might  add  that,  when 
comparing  the  various  75m 
antennas  during  this  period, 
if  the  ZL  or  VK  reported  a  1 
or  2  5-unit  or  5-  to  10-dB  in- 
crease or  difference  be- 
tween two  antennas,  the 
same  difference  on  recep- 
tion of  their  signal  would 
generally  be  noted,  as 
would  be  expected. 

On  this  multihop  75m 
path,  there  is  generally  less 
QSB  than  on  the  higher 
bands.  When  there  is  fad- 
ing, it  is  usually  slow, 
unlike  rapid  QSB  on  20. 

For  the  information  of 
those  who  do  not  work  75m 
DX,  the  VK  and  ZL  sig- 
nals generally  have  a 
slow  buildup  about  15 
minutes  before  sunup, 
when  they  peak.  They 
remain  peaked  for  15  to  30 


minutes,  and  then  start  a 
decline  for  30  minutes  to  1 
hour  after  sunup,  local 
time. 

As  yet,  I  have  not  deter- 
mined if  the  sunrise  peak  is 
due  to  "gray  line"  propaga- 
tion or  possibly  due  to  a 
change  in  ionization  of  the 
F-layer,  causing  less  attenu- 
ation at  this  end  or  possibly 
in  the  last  hop  (received  at 
this  end),  thus  giving  the  5- 
to  10-dB  signal  increase 
which  is  generally  noted  at 
sunup. 

It  is  doubtful  that  "gray 
line"  affects  the  US-NZ 
path  since  they  are  in  total 
darkness  approaching  mid- 
night (sunup  here  in  the 
east).  "Cray  line"  might  af- 
fect the  W-VK  path  since 
sunup  here  is  about  sun- 
down in  certain  parts  of 
Australia. 

To  get  more  firsthand  in- 
formation on  this,  I  am  now 
(as  of  this  writing)  in  the  pro- 
cess of  putting  up  two  bev- 
erage receiving  antennas, 
one  N-S  and  one  E-W.  These 
are  2-wire  reversible-direc- 
tion beverages,  each  520 
feet  in  length,  for  use  on 
160,  80,  and  40.  Some  very 
excellent  data,  suggestions, 
and  material  have  been 
made  available  to  me  by 
Paul  W6PYK  for  this  test, 
for  which  I  am  very  grate- 
ful. I  had  previously  tested 
several  simple  single-wire 
beverages,  resistor-termi- 
nated, to  improve  S/N. 

The  beverage  project 
was  started  here  original- 
ly to  try  to  improve  recep- 
tion which  is  extremely 
poor,  especially  on  75,  at 
this  QTH.  This  is  due  to 
very  poor  ground  conduc- 


tivity, extremely  high  noise 
level  (both  QRN  and  man- 
made)  on  75,  and  the 
fact  that  it  is  surrounded 
by  high  pine  trees  (60  to  90 
feet)  except  to  the  NE  and 
E,  They  extend  for  several 
miles  to  the  SW  and  W. 

For  this  reason,  there  is 
little  open  space  for  ver- 
ticals, since  trees  higher 
than  a  Va-X  vertical  would 
surround  it  There  would  be 
some  trees  separated  from 
them  by  less  than  50  feet, 
very  thick  in  the  direction 
of  the  ZLs  and  VKs.  The 
two  single-wire  slopers 
which  were  tested  were 
suspended  from  trees  in 
open  areas,  although  there 
were  trees  within  about 
100  feet  to  theW  and  SW. 

For  those  who  may  be- 
come interested  in  75m  DX, 
there  are  some  very  good 
suggestions  on  propaga- 
tion, "gray  line,"  75m 
antennas,  receivers,  a  list  of 
75m  DXers,  beverage  anten- 
nas, etc.,  presented  in  John 
Devoldere  0N4UN's  ham 
book  80  Meter  DXing,  pub- 
lished in  1977,  He  includes 
a  very  complete  list  of  86 
previously-published  ar- 
ticles in  the  various  ham 
publications  covering  these 
subjects. 

Other  Suggested  Sloper 
Designs 

In  addition  to  the  short- 
ened loaded  sloper  and  the 
3-element  phased  sloper  de- 
scribed above,  the  follow- 
ing are  several  suggested 
slopers  and  phased  slopers. 
I  have  not  actually  tried 
these,  but  they  are  de- 
scribed briefly  for  anyone 
wishing   to   experiment   or 
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who  is  interested  In  antenna 
design. 

Multidirectional  slopers-- 

If  there  is  sufficient  open 
area  around  a  single  high 
mast  or  tree,  3  or  4  of  the 
shortened  7Sm  dipole 
slopers  could  be  used  for 
several  directions  as  per 
KITHQ's  40m  fourdirec^ 
tion  sloper  described  in  the 
ARRL  Antenna  Book  (Figs. 
8-12,  page  200,  13th 
edition).  According  to  his 
measurements,  the  forward 
gain  was  about  4  dB  and 
front-tO'back  up  to  20  dB. 
Note  that  the  coax  to  the 
relay  box  must  be  just  over 
3/8  A.  At  3.8  MHz,  this 
length  would  be  approx- 
imately 63.4  feet  of  RG-8/U 
orRG-58/U(VF  =  66%),  or 


74.9  feet  of  RG-8/AU  or  RC- 
58/AU(VF  -  7S%1 

I  have  not  tried  this 
4-directional  sloper,  but  it 
sounds  interesting  for 
anyone  having  the  room 
and  needing  a  lobe  in  more 
than  one  direction.  If  a 
mast  at  least  130  feet  in 
height  is  available,  full  Vi-X 
sloping  dipoles  could  be 
used  without  loading  and 
would  no  doubt  be  more  ef- 
fective. The  dimensions 
would  then  be  about  dou- 
ble those  given  for 
KITHQ's  40m  switchable 
sloper. 

V4-X  slopers  — 

Not  having  a  tower,  \ 
have  been  unable  to  test  a 
Va-X  inverted  sloper  fed  by 
coax  at  the  top  of  the  tower 


(with  the  coax  sheath 
grounded  to  the  tower  near 
the  feedpoint).  I  have 
worked  several  on  75  who 
have  reported  good  results 
with  this  type  of  inverted 
sloper. 

Theoretically,  this  should 
be  a  good  antenna,  since 
the  current  loop  of  the  Va-X 
sloper  is  topside  and  gener- 
ally in  the  clear  The  tower 
provides  a  ground  plane  or 
acts  as  a  reflector,  which 
should  give  some  directiv- 
ity. However,  this  type  ap- 
pears to  be  tricky  (and  they 
either  work  or  they  don't). 
No  doubt  the  Va  wavelength 
and  the  angle  between  the 
sloper  and  the  tower  are 
critical,  probably  affecting 
the  impedance  at  the  top 
feedpoint,  which  is  prob- 
ably low.  Possibly  a  match- 
ing network  between  the 
coax  and  the  feedpoint 
would  help,  or  possibly  the 
top  of  the  Va-X  element 
could  be  grounded  directly 
to  the  towers  and  the  lower 
end  voltage  fed  at  the  bot- 
tom with  a  tuner  or  a  14 -A 
tuned  line  used  to  voltage 
or  end  feed,  similar  to  the 
old  Zepp.  Using  voltage 
feed  at  the  bottom  also 
saves  the  length  of  coax 
from  bottom  to  top  of 
tower 

I  have  one  friend, 
YV5DLT,  who  put  up  two  of 
these  Va-X  inverter  slopers 
(topfed),  one  for  75  and  one 
for  40.  He  said  the  75 
worked  with  no  problem, 
whereas  the  40m  refused  to 
work.  I  have  noted  that 
about  25%  of  those  using 
the  Va  -X  sloper  have  gotten 
them  to  work;  the  rest  had 
problems  or  became  dis- 
couraged if  they  did  not 
work  right  away. 

Possibly  those  using 
these  successfully  can  give 
some  suggestions.  Also,  the 
estimated  angle  of  radia- 
tion, H-plane  pattern,  etc., 
would  be  interesting. 

Dual  V4-X  phased  slopers-- 

Possibly,  using  two  of 
these  side  by  side,  in  phase, 
spaced  Vz  X  broadside  to 
the  desired  direction,  might 


be  of  interest,  as  per  Fig.  4(a). 
The  two  Va-X  elements 
spaced  Vi  X  would  be 
grounded  topside,  as  men- 
tioned above.  The  two  bot- 
tom  ends  (voltage  loop) 
would  be  voitage-fed  with  a 
Vi-X  open  phasing  line 
feeding  the  ends,  so  the 
two  M -A  radiators  will  be  in 
phase.  The  V2-X  phasing 
line  is  current-fed,  slightly 
off  center  directly  with  the 
coax  or  with  a  1 :1  balun.  For 
3.8'MHz  operation,  the  two 
Va-X  slopers  would  be  ap- 
proximately 61.5  feet  and 
the  2-wire  open  phasing 
feedline  approximately 
126.8  feet  long.  This  beam 
requires  two  70-foot  towers 
spaced  about  130  feet 
apart  and  oriented  broad- 
side to  the  desired  direc- 
tion. A  few  wire  reflectors 
between  the  towers  might 
improve  the  lobe  in  the 
desired  direction. 

This  array  would  be 
similar  to  the  broadside  or 
side-by-side  phased  siopers 
described  below,  except 
Va-X  slopers  would  be  used 
in  place  of  the  V2-X  short- 
ened dipol^^^ee  Fig.  4(b)- 

K2-A  phased-sloper  or  ver- 
tical-dipole  arrays  — 

If  a  mast  at  least  130  feet 
high  is  available,  it  could  be 
used  to  support  a  full  V2-X 
phased  sloper'br  vertical 
dipole  endfire  array.  The 
elements  would  then  be  a 
full  Vi  X  (no  end  loading  re- 
quired), thus  being  more 
efficient  and  having  greater 
effective  height. 

Another  advantage  of 
greater  height  would  be  the 
possibility  of  having  the 
three  elements  near  or  ex- 
actly vertical,  so  the  array 
would  then  become  a  3-ele- 
ment  vertical  (dipole)  tog 
periodic  or  3-element  ver- 
tical yagi  (whichever  con- 
figuration is  preferred)  as 
was  described  above  under 
"Phased  Slopers  — Endfire 
Array." 

With  the  shortened  di- 
pole sloper  or  multi- 
element sloper  arrays,  the 
loaded  elements  probably 
reduce    efficiency    about 
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50%,  as  the  shortened  radi- 
ating portion  is  only  approx- 
imately M  A,  Their  Va-X 
radiating  portion  should  be 
about  the  same  as  the  ver- 
tical radiating  portion  of  a 
Bruce  array. 

The  end-loaded  sloper  ar- 
ray might  be  considered  as 
a  3-element  endfire  array, 
as  opposed  to  a  3-element 
Bruce  array  which  is  a  bi- 
directional, broadside  one 
using  Va-X  radiating  ele- 
ments in  phase  spaced  VaX. 
The  3-element  endfire  array 
would  be  unidirectional 
and  should  give  greater 
gain.  The  Bruce  would, 
however,  probably  have  a 
greater  null  to  the  sides 
(180^). 

If  a  single  high  mast  is 
available,  it  could  also  be 
used  as  the  center  support 
for  3  or  4  separate  phased 
endfire  arrays,  thus  provid- 
ing 3  or  4  separate  beam 
headings  or  separate  select- 
able lobes  at  120°  for  3  ar- 
rays or  90°  for  4,  for  beam- 


ing N,  E,  S,  or  W. 

Granger,  Trylon,  and  Hy- 
Cain  manufacture  commer- 
cial or  military  fixed-wire 
monopole  and  vertical 
dipole  log  periodic  wire 
beam  arrays  of  these  types 
for  frequency  ranges  2.5-32, 
3.0-32,  4.0^32,  and  6.0-32 
MHz.  These  are  recom- 
mended for  long-haul  HF 
circuits.  See  the  Hy-Gain 
commercial  catalog  E, 
1969. 

Incidentally,  if  any  hams 
are  interested,  these  com- 
mercial wire  beams  are  gen- 
eral ly  in  the  $20,000  to 
$50,000  class.  However,  this 
does  include  an  100-  to 
240-foot  steel  tower,  A  3-  to 
5-element  vertical  (mono- 
band)  dipole  log  periodic 
for  75m  can  generally  be 
ham-built  for  $100,00  or 
less  for  wire,  insulators, 
etc.,  less  tower  and  coax. 

Broadside  or  side-by-side 
shortened  slopers  — 

Another       suggested 


phased  sloper  could  be  the 
use  of  two  shortened 
78-foot  V2-X  [loaded]  sloper 
dipoles  suspended  from 
two  70-foot  masts  spaced 
Yi  A  (approximately  130 
feet  at  3.8  MHz).  See  Fig. 
4(b).  The  two  slopers  would 
be  operated  in  phase  with 
130  feet  of  separation.  A 
V2-X  tuned  feeder/phasing 
line  would  be  required  for 
feeding  and  phasing  the 
two  slopers,  similar  to  the 
dual  V4-I  phased  slopers 
described  above  in  Fig. 
4(a). 

Better  still,  if  the  two 
phased  slopers  could  be  a 
full  Vi  A  (requiring  two 
130-foot  masts),  they  should 
give  about  maximum  gain  to 
broadside  for  an  array  of 
this  type.  I  believe  I  have 
heard  of  some  ham  using 
this  type  of  beam. 

There  are,  no  doubt, 
many  phased-sloper-array 
combinations  which  can  be 
designed.  1  again  wish  to 
point  out  that  I  have  only 


built  and  tested  the  loaded 
sloper  of  Fig.  2  and  the 
3-element  (end- loaded) 
phased  sloper  of  Fig.  3(a). 

I  would  appreciate  hear- 
ing from  anyone  who  is  us- 
ing or  has  tried  any  phased- 
sloper  arrays  or  has  any  sug- 
gestions along  this  line.B 
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FOR  BASE  STATION  &  REPEATER  USE 


MODEL:  V350 


i^-  Built-in  1  1 5/230  VAC  Supply 

A'AM-FM-CW-SSB-RTTY 

A60dB  Harmonics 

■V60dB  Spurious 

:*:  Heavy  Duty  Design 


All  Solid-state! 
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CW&FM 

$339,00 
$895.00 
$31  5.00 
$349.00 
$539,00 
$895.00 
$329.00 
$469.00 

F110 

■F235 
RM-1 
•RM-2 

Fan  Kit,  11  5VAC 
Fan  Kit,  230VAC 
Fan  Kit,  115VAC 
Fan  Kit,  230VAC 
19  inch  Rack  Adaptor 
19  Inch  Rack  Adaptor 

135x135x50mrYA 
135x135x50mm 
381x140x89mcn 

381x1  40x89mr-n 
463x3x1  78  mr^^ 
I97x32x2amr^. 

1  kgf2.2lbs) 
1  kg(2-2Jbii) 
3,2  kg  (    7lbfi) 
3  2J<g(     7  lbs) 
1  kg  f 2 -2  lbs) 
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NEWFT-7B100 
MOBILEIBASE  HF  TRANSCEIVER 

Enough  power  to  drive  those  linearsl  The  FT-7B  is  the  high 
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an  audio  peak  filter  (like  our  FT-901DM)  to  give  you  super  CW 
selectivity,  drive  control,  four  1 0M  positions,  full  80-1 OM  coverage , 
28.5-29.0  MHz  crystal  supplied  (other  crystals  available  as  op- 
fk)ns),  optional  YC-7B  Plug-in  Remote  Digital  Readout,  optional 
FP-1 2  Speaker/Power  Supply  Console. 
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Cross-modulation;  Better  thfan  60  dB  im- 
munity at  20  KHz  off  a  20  dB  Input  signal 
typical 
Audio  output:  3  watls  @  10%  THD 


TUNE  •©►  PHIve 


Jfi^                 ML 

BAMO 

- 

V 


■mANSMITTER 

Emission:  LSB,  USB  {A3j).  CW  (A1).  PM  (A3) 
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dimci 


The  raatOm 


Price  And  Spec^frcallons  Subject  To 
Chsnge  Wlltuju?  Notice  OrObl^galiori 


579X 
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Frederick  James  Bartolomei  NSAJA 
19442  Rockport  Drive 

Roseviiie  M/  48066 


Build  This  Simple  220  Yagi 

—  3  elements,  6  dB 


The  $5  AJA  special. 


The  completed  220-MHz  beam. 


If  you're  looking  for  an 
expensive,  double-figure- 
dB  gain  HF  antenna,  try  an- 
other article,  because  tji's 
construction  project  won't' 
help  you  at  all  — especially 
if  you  want  an  HF  skyhook. 
However,  if  the  idea  of  a 
$5,00,  3-element  yagi  with* 
about  6  dB  of  gain  for  220 
MHz  suits  you,  then  read 
on. 

When  the  June,  1978, 
issue  of  220  Notes  (volume 
1,  number  4)  arrived  at  my 
doorstep,  I  was  new  to  220 
MHz;  in  fact,  the  ink  on  my 
Tech  ticket  was  still  moist! 
So  the  blurb  titled  "Your 
Own  Little  220  Beam"  on 
page  one  captured  my  im- 
mediate interest.  Although 
220  Notes  included  a 
marvelous  sketch  of  the 
antenna  (which  they  adapt- 
ed from  C.  N.  Zornes 
W9TAL),  the  newsletter 
contained  no  instructions 
for  assembly.  Fig.  1  is 
redrawn  from  220  Notes 
and  shows  antenna  dimen- 
sions. 


To  build  W^TAL's  beam, 
I  purchased  a  GEC-52  con- 
ical TV  antenna,  made  by 
RMS  Electronics,  50  Austin 
Place,  Bronx  NY  10462,  for 
five  bucks  from  a  local 
radio-electronic_s  store.  I 
chose  this  model  because 
of  the  cheap  price,  but  any 
television  antenna  will  do. 
Another  route  is  to  buy  a 
boom  and  1/8"  or  3/8" 
aluminum  rods  separately. 

SXep  1:  After  taking  the 
TV  antenna  from  the  ship- 
ping carton,  remove  the 
elements  (secured  to  plas- 
tic hubs  with  pop  rivets)  by 
drilling  out  the  rivets  with  a 
bit  slightly  larger  than  the 
head.  Now  you  have  sev- 
eral aluminum  elements  of 
various  lengths  and  a 
boom. 

Step  2:  Measure  the 
length  of  your  boom.  It 
must  be  at  least  30  inches. 
The  mast-cum-boom  sup- 
plied with  the  CEC-52  is 
31  Vi  inches  long.  If  your 
boom  exceeds  three  feet,  I 
recommend    shortening    it 
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to  30  inches.  A  hacksaw  or 
saber  saw  will  do  the  job. 
Now  mark  a  y^-inch  point 
in  from  either  end;  mark 
another  y4-inch  point  on 
the  other  side,  i.e.,  directly 
behind  it.  You  will  be  drill- 
ing through  these  points,  so 
make  sure  they  line  up! 
Make  similar  marks  ^9V2 
inches  in  front  of  the  first 
two.  Measure  the  diameter 
of  your  elements,  add  1/16 
of  an  inch,  and  drill  holes 
in  each  of  the  four  marks. 
The  drill  bit  will  not  slip  if 
you  first  punch  holes  in  the 
boom  with  a  large  naiL 

Step  3:  Make  marks  mid- 
way between  the  holes  you 
drilled  for  the  reflector  ele- 
ment These  are  perpen- 
dicular to  and  Va  diameter 
away  from  the  original 
holes.  Stove  bolts  will  drop 
through  these  points  to 
secure  the  reflector. 
Repeat  this  procedure  for 
the  director.  Once  the 
spots  are  marked,  drive  a 
large  nail  through  them 
and  wiggle  it  around  to 
ream  out  the  aperture. 

Step  4:  Time  to  cut  your 
elements.  Measure  and  cut 
one  element  27-1/8  inches 
long  — this  is  the  reflector. 
Measure  and  cut  another 
24-1/8  inches  long  — this  is 
the  director.  Measure  and 
cut  two  elements  each  12 
inches  long  — these  are  the 
driven  elements. 

Step  5:  Crimp  the  open 
ends  of  the  reflector  and 
director  and  one  open  end 
of  each  driven  element 
with  pi  iers  to  prevent  water 
from  entering  and  rusting 
them.  If  the  crimped  ends 
are  rough,  a  file  or  sand- 
paper will  smooth  them 
off.  Locate  the  midpoint  of 
each  element  (13-9/1 6  inch- 
es for  the  reflector;  12-1/16 
inches  for  the  director)  and 
punch  a  hole,  using  the  nail 
from  Step  3,  to  allow  a  bolt 
to  pass  through  it. 

Step  6:  Take  a  4-inch 
piece  of  2"  x  4"  and  bore  a 
hole  in  it  as  shown  in  Fig.  2, 
to  accommodate  the  boom. 
Use  a  smaller  bore  (or  large 
bit)  to  drill  holes  in  the  sides 
of  the  2"  X  4".  These  holes 


should  be  Ya  of  an  inch  to  1 
inch  deep  and  under  no  cir- 
cumstance should  they  in- 
tersect with  the  boom 
bore. 

Set  a  driven  element  in 
each  of  the  two  side  holes 
(make  sure  it  is  snug 
against  the  back)  and 
screw  a  V/z-inch  wood 
screw  into  the  top  of  the  2" 
X  4"  about  Vi"  from  the 
edge.  The  screw  will  secure 
the  element  and  will  later 
serve  as  a  conductor  be- 
tween the  coax  and  ele- 
ment Slide  the  2"  x  4"  on 
the  boom  so  that  the  ele- 
ments^ centers  are  IOV2 
inches  from  the  middle  of 
the  reflectors'  holes. 

Step  7:  You're  in  the 
home  stretch  .  .  .  final 
assembly  begins  here. 
Place  the  reflector  (remem- 
ber that's  the  longer  ele- 
ment) in  the  large  holes 
near  the  rear  of  the  boom. 
Align  the  holes  in  the  boom 
and  reflector  so  that  they 
match.  Set  a  flat  washer 
over  the  topside  hole  and 
drop  in  a  bolt.  Tighten  the 
bolt  with  a  lock  washer  and 
nut  on  the  underbelly.  Re- 
peat this  for  the  director. 

Strip  1  V2  inches  of  the 
coax's  outer  covering  off 
the  end.  Twist  the  shielding 
braid  into  a  "wire"  and 
remove  the  plastic  insu- 
lator from  around  the 
center  conductor.  The  to- 
tal distance  between  the 
split  in  the  coax  to  the  end 
of  each  driven  element  is 
12y2  inches.  Measure  the 
length  from  one  screw  in 
the  2"  X  4"  to  the  tip  of  the 
corresponding  driven  ele- 
ment. Subtract  this  size 
from12y2  inches  and  wrap 
all  but  the  difference  of  the 
twisted  coaxial  braid 
around  the  head  of  the 
wood  screw.  Drive  the 
screw  as  deeply  as  possible 
into  the  2"  x  4",  Repeat  this 
part  of  Step  7  for  the  re- 
maining screw  and  the 
cable's  center  conductor. 

I  wrapped  silver  duct 
tape  around  the  2"  x  4"  to 
isolate  it  from  the  nasty 
Michigan  winters  and  to  in- 
crease   the    beam's    life. 


Fig.  1,  Antenna  and  dimensions.  Adapted  from:  220  Notes, 
volume  7,  number  4,  June,  1978,  page  1. 


Bathtub  caulking  is  anoth- 
er solution. 

Results 

In  preliminary  tests  the 
yagi  performed  admirably. 
My  first  simplex  contact 
was  with  Tom  WB8GVC  in 
Detroit  (a  distance  of 
about  fifteen  miles),  and 
the  antenna  was  only  ten 
feet  above  ground  level. 
When  1  taped  the  beam  on 
a  twenty-foot  makeshift 
mast  (and  had  my  father 
and  Tom  WD80TN  take 
turns  playing  rotor),  I 
raised  the  WR8AOK  re- 
peater in  Livonia,  Mich- 
igan. WR8AOK  sits  forty- 
five  miles  from  my  home 
QTH  — not  bad  for  a  ten- 
Watt  Midland  13-509  ri^ 
and  a  twenty-five-foot  run 
of  RC-58/U.  In  the  low 
power  position  (one  Watt), 
I  full-quieted  the  WR8AEF 
machine  in  Mt.  Clemen's,  "^ 
Michigan,  a  six-mile  haul. 
All  in  all,  I've  been  im- 
pressed with  the  results  of 
W9TAL's  design. 

For  maximum  results, 
mount  the  beam  as  high  up 
as  possible  —  or,  at  least 
above  surrounding  trees  — 
away  from  other  metallic 
objects,  and  use  RG-8/U 
coaxial  cable  to  minimize 
transmission  line  loss. 


^"x  4''jc4"   WOOD  ffiOC^ 


D'AVETER   0 


L-R5ER    THir. 

D  AVtTtFf   CF 
>■£«    ElE'j1£?|T 


Fig.  2.  Sketch  of  wood  block 
holding  driven  elements. 

I  purposely  neglected 
VHF/UHF  antenna  theory 
in  this  article.  If  you're 
curious  about  why  it 
works,  then  consult  one  of 
these  fine  books:  VHF 
Antenna  Handbook  from 
73  Magazine  for  $4.95  or 
The  Radio  Amateur's  VHF 
Manual  from  the  ARRL  for 
$4.00.  I  felt  the  underlying 
theory  was  too  much  to 
tackle  here  arvd  many 
hams,  like  myself,  are  more 
concerned  with  putting  out 
a  good  signal.  Any  com- 
ments, questions,  or  objec- 
tions you  have  on  this  fine, 
6-dB,  220-MHz  antenna  at 
the  minimal  cost  of  five 
bucks  will  be  answered, 
provided,  of  course,  that 
you  enclose  an  SASE. 

As  for  me,  I'm  heading 
back  to  the  radio.  .  .  "QRZ 
rare  DX  from  N8AJA  in 
Roseville,  Michigan."  ■ 


Parts  List 
TV  antenna  (GEC-52)  or6V2 '  of  1/8"  or  3/8"  afuminum  rods  and  30" 

boom 

4"  piece  of  2"  x  4"  wood 

saber  saw  or  hacksaw  with  blade 

2  wood  screws  (1 "  long) 

2  stove  bolts  (1  Va"  long)  and  lock  and  flat  washers 

wood  bore  and  drill  bits 

electric  drill 

RG-8/U  coax  with  1  PL'259 

rosin  core  solder  and  soldering  Iron 
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Alexander  Maclean  WA2SUT/NNN0ZVB 
18  Indian  Spring  Traii 
Denville  NJ  07834 


Beware  of  the 
Dreaded  Phantom  Ground 

—  exorcise  those  antenna  gremlins 


Avoiding  the  non-radiant  antenna* 


The  article  by  John 
Cranston  WB2DYU/2  in 
the  March,  78,  issue  of  73 
["\  Need  A  Contact!") 
brought  back  nnany  un- 
pleasant menriories  of  past 
station  operation  and  more 
than  too  many  of  how  it 
works  now.  I,  too,  have  a 
long  history  of  inventing 
the  non-radiant  antenna. 
However,  a  few  of  the  rules 
of  thumb  (or  burned  fin- 
gers, if  you  will)  arrived  at 
may  be  of  help  to  other 
bams  starting  out. 

If  you  don't  read  too 
much  theory,  it  is  harder  to 
build  an  antenna  that  will 
not  work  than  to  build  one 
that  works. 

From  the  description  of 
what  Cranston  has,  there 
seem  to  be  a  few  old 
friends.  One  of  my  favor- 
ites is  the  phantom  ground. 
Ail  the  books  say  that  you 
should  ground  the  equip- 
ment, particularly  the 
transmitter,  to  avoid  all 
sorts  of  troubles.  Usually 
this  leads  to  all  sorts  of 
troubles  just  like  the  ones 
you  wanted  to  avoid,  like 
TVl  and  rf  burns  when  you 
touched  the  rig. 


So  what  happened?  Well, 
the  ground  was  always 
shown  in  a  picture-book 
station.  There  was  all  that 
beautiful  gear,  all  hooked 
up  together  with  a  heavy 
copper  braid  ground  bus  to 
a  conveniently  located 
ground.  It  is  the  ''conve- 
niently located"  that  kills 
you.  When  they  say 
ground,  they  mean  ground, 
as  in  nice  wet  earth.  To 
work,  the  direct  earth  con- 
nection must  be  quite 
close  to  your  equipment 
and  connected  with  a  solid 
hunk  of  metal. 

Many  hams  have  some 
heavy  copper  water  pipe 
that  goes  right  through  the 
basement  shack  and  into 
the  ground.  Now  that  is  a 
reasonable  ground.  If  you 
don't  have-that,  you  don't 
have  a  ground.  The  further 
away  from  that  you  are, 
the  less  ground  you  have. 

If  your  shack  is  on  the 
first  floor,  or  more  prob- 
ably the  second  floor  or  at- 
tic, you  don't  have  any 
ground  at  all.  What  you  do 
have  is  a  hunk  of  far  too 
thin  wire  draped  all 
through    the    house    to    a 


water  pipe  and  maybe  a 
long  run  of  that  to  the 
ground.  For  rf  purposes, 
you  aren't  even  connected 
to  the  ground.  What  your 
transmitter  sees  is  what 
looks  like  another  hunk  of 
antenna.  That,  added  to 
your  nominal  antenna^ 
results  in  almost  as  good  a 
radiator  as  your  store- 
bought  dummy  load. 

I  have  tried  a  number  of - 
different  configurations  of 
this  basic  circuit  and  can 
recommend  it  for  tune-up 
purposes.  It  also  is  very  im- 
pressive to  show  visitors 
how  you  can  light  a  small 
neon  bulb  with  your  nose 
when  you  key  the  rig. 

Let's  get  back  to  prac- 
tical for  a  bit.  There  is  no 
such  thing  as  a  long  ground 
unless  you  can  run  some- 
thing the  diameter  of  a 
sewer  pipe  from  the  rig  to 
the  ground.  I  don't  think 
that  will  work  well,  either. 

So,  forget  the  ground. 
Build  an  antenna  that  will 
work  without  the  ground. 
This  is  not  as  hard  as  it 
sounds.  Without  the  false 
ground  to  give  trouble, 
many  antennas  will  do  the 


job  without  trouble. 

Most  rigs  are  coax-fed 
these  days,  so  the  basics 
will  be  for  that  type  of  out- 
put. The  coa'X==fed  anten- 
nas, dipole,  beam,  quad, 
etc.,  will  work  fine  without 
the  earth  ground.  Here  you 
may  want  a  balun  or  other 
matching  device  to  go 
from  unbalanced  line  to 
balanced,  but  it  should  not 
be  critical. 

If  you  can  do  it,  the  attic 
shack  is  the  ideal  location 
for  the  roof-mounted  an- 
tenna. A  simple  mast  with  a 
small  beam  or  quad  will  do 
nicely.  From  there  it  will  be 
a  short  coax  run  to  the  rig. 

So  far,  so  good.  What 
about  that  dipole  you 
wanted  to  have?  It  doesn't 
matter  that  the  rig  is  in  the 
attic,  but  it  usually  hap- 
pens that  when  you  have 
met  the  condition  that 
your  rig  is  nowhere  near  a 
good  ground,  it  probably  is 
situated  where  you  can't 
have  a  good  antenna. 
Somehow  the  landscape 
has  been  carefully  ar- 
ranged so  that  there  is  no 
possibility  of  stringing  a 
dipole,    inverted    V,    or 
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anything    resembling    the 

antennas  shown  in  the 
book. 

Now  what?  This  is  where 
the  all-time  easy  antenna 
comes  into  its  own  — the 
classic  random-length 
antenna.  What  this  is  is  a 
long  piece  of  wire.  You 
make  it  as  long  and  as  high 
as  you  can.  Nominally,  you 
want  it  more  than  Va  wave- 
length long.  It  would  be 
nice  if  it  was  in  a  straight 
line,  but  it  is  quite  accom- 
modating to  being  bent  in- 
to odd  shapes.  It  would  like 
to  be  free  and  clear  of 
other  objects,  particularly 
metal  ones. 

With  a  little  thought  it  is 
almost  impossible  to  not 
be  able  to  meet  the  re- 
quirements of  this  antenna, 
but  there  are  a  few  little 
hitches. 

It  runs  from  your  trans- 
mitter to  where  it  ends. 
That  means  there  will  be 
radiation  in  the  shack; 
however,  this  should  not  be 
what  is  usually  thought  of 
as  rf  in  the  shack,  i.e., 
burned  fingers  when  you 
touch  the  rig.  It  just  has  to 
be  hooked  up  right  Most 
rigs  have  a  50-Ohm  output. 
The  random  is  high  im- 
pedance. You  have  to  use 
an  antenna  tuner.  This  can 
be  as  simple  as  a  coax  jack, 
a  variable  capacitor  (with 
insulated  shaft),  a  coil  and 
a  few  clip  leads,  or  a  fancy 
store-bought  tuner.  A  short 
run  of  coax  from  the  rig  to 
the  tuner  and  the  antenna 
goes  from  there  to  the 
great  outdoors.  It  works 
quite  well. 

It's  hard  to  miss,  but 
you're  not  home  free  yet. 
The  books  still  say  to 
ground  everything  to- 
gether.  This  is  how  you  get 
all  that  rf  in  the  shack,  plus 
assorted  rf  burns  and  minor 
jolts. 

You  still  will  have  your 
phantom  ground  problem. 
It  wasn't  until  I  got  rid  of 
both  the  ground  and  con- 
necting the  various  chassis 
together  that  my  setup  got 
tamed. 

Don't  connect  anything 


to  anything  else  that  you 
don't  have  to.  They  fight 
with  each  other  This  will 
leave  you  with  only  one 
problem. 

There  may  be  potential 
differences  between  the 
various  chassis.  If  you  are 
holding  onto  one  and  reach 
for  another,  you  may  get 
bitten.  This  is  not  pleasant, 
so  learn  not  to  do  that  any 
more.  Don't  grab  two 
pieces  of  gear  when  both 
are  live  {or  plugged  in).  This 
is  a  small  price  to  pay  for  a 
reliable  attic  system.  It 
may  not  happen  that  your 
particular  gear  does  that. 
Some  of  mine  does  and 
some  doesn't. 

Of  course,  you  are  going 
to  ground  your  antenna 
when  not  in  use  ...  or  are 
you?  You  will  have  the 
same  problem  trying  to 
ground  your  antenna  to  a 
phantom  ground  as  your 
transmitter  had  working 
with  it. 

Antenna  grounding  is 
supposed  to  serve  two  pur- 
poses. It  is  fondly  believed 
that  it  will  protect  your  rig 
from  a  direct  lightning  hit. 

Lots  of  luck.  Even  with 
the  usual  textbook  ham 
ground  setup,  that  is  asking 
a  lot.  A  direct  lightning  hit 
will  go  to  ground,  but  it  is 
probably  going  to  take 
everything  along  the  path 
with  it.  I  don't  know  if  the 
usual  antenna,  lead-in,  and 
grounding  setup  is  going  to 
stay  put  for  that,  not  to 
mention  any  gear  connect- 
ed to  it.  The  best  you  usual- 
ly hope  for,  and  the  usual 
case,  is  protection  against 
the  static  charge  buildup 
from  a  nearby  electrical 
storm.  While  this  is  not 
usually  big  enough  to  turn 
your  antenna  into  abstract 
artwork,  it  is  often  big 
enough  to  put  a  walloping 
charge  into  the  front  end  of 
any  rig  that's  there. 

Here  the  solution  is  sim- 
ple. It  is  not  so  much  a 
direct  earth  ground  you 
need  as  a  chassis  ground 
connection.  Any  of  the 
antenna  switching  arrange- 
ments   can     usually    be 


hooked  up  to  short  the 
antenna  lead  directly  to 
the  ground  of  the  coax  con- 
nector (chassis  ground). 

I  haven't  seen  it  men- 
tioned In  years,  but  there 
was  a  time  when  many 
schematics  made  a  distinc- 
tion  between  chassis 
ground  and  earth  ground. 
There  are  different  sche- 
matic symbols  for  each. 
The  familiar  ground  sym- 
bol, Fig.  1[a),  is  the  one  for 
chassis  ground.  Fig.  1(b)  is 
the  symbol  for  earth 
ground. 

If  your  shack  location  Is 
such  that  you  can't  get  a 
good  earth  ground  for  an- 
tenna  grounding,  the 
chassis  ground  will  still 
work  a  lot  better  than  leav- 
ing your  rig  there  to  get 
hit. 

It  also  doesn't  cost  much 
to  run  a  ground  wire  to 
your  shack  and  try  it  for  rf 
purposes.  Then  if  you  have 
trouble  with  operating,  re- 
move it  when  you  use  your 
rig  and  reconnect  It  just  for 
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CHASSIS  GROUND 
SVM80L 


Fig.    1.    Schematic   ground 
symbols. 

electrical  safety  when  you 
are  not  operating. 

The  key  is  to  go  by  the 
book  as  far  as  you  can  and 
only  make  such  modifica- 
tions as  you  have  to  for 
your  particular  clrcum- 
stances.  Then  do  as  much 
as  you  can  to  restore  non- 
operating  safety, 

1  hope  these  two  par- 
ticular techniques,  the  use 
of  a  tuned  random-length 
antenna  and  the  avoidance 
of  a  phantom  ground,  will 
help  solve  a  few  problems 
for  those  who  are  just 
beginning  or  not  able  to 
use  a  more  conventional 
configuration. 

It  drove  me  nuts  for 
quite  some  time  until  I  got 
the  hang  of  it.  It's  not  the 
best,  but  it  will  be  reliable 
when  properly  applied. ■ 


Code  Mode  Easyb 

To  really  master  code,  get  Pickering  Code  Master  instruction 
tapes.  They're  easy  to  use,  easy  to  learn,  complete  and  reliable. 
But  don't  just  take  our  word  for  it,  ask  any  liam.  Or  order  a  set 
and  see  for  yourself. 

CM-1  Novice.  A  complete  course  witti  5,  7  and  9  WPM  code 
group  practice. 

CM-1Vi  General.  No  instruction,  just  practice.  V^  hr.  at  1 1  WPM, 
1  hr.  at  1 4  WPM  and  V2  hr.  at  1 7  WPM,  Tape  indudes  coded  groups 
and  straight  text. 

CM-2  Extra  Class.  Mostly  straight  text,  some  groups.  1  hr.  at 
20  WPM.  V2  hr.  at  25  and  30  WPM. 

All  courses  are  two  hours  long  and  come  with  key  sheets  for 
checking  problem  areas. 

To  order,  send  your  check,  money  order.  Master  Charge  or  Visa 
number  (along  with  card  expiration  date)  to  Codemaster.  Specify 
number  and  quantity  of  tapes  desired.  Tapes  are  $7.95  each, 
two  for  $1 4,  and  three  for  $1 9.  Also  specify  7"  reel  or  cassette. 
We'll  send -your  tapes  post  paid  by  fourth  class  maiL  First  class, 
Canada  and  Mexico  orders,  add  $1  per  reel.  50$  per  cassette. 
To  order  by  phone,  call  (4m )  683-0575. 
R.I.  residents,  add  6% 
sales  tax. 

Pickering  ^^m^-.  -    latr^™-  ■'  -jjt 

Codemaster  Co..    k^BsSHHW^''''^^'^^  ^■■ 
P.O.Box396D,    me^^^^Sr^  ^<^ 

Portsmouth,  RJ.    ML  •      cJl^'^^^t^tt 

02871        iA  m00§ 

Pickering  Codemaster.  Your  key  to  code. 


$/^  Reader  Service—see  psge  21! 
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A  Close  Encounter  With  Voyager  I 

-the  W6VIO  story 


Voyager  II  is  next. 


Dr  Norman  L,  Chalfm  K6PGX 
J  PL  Amateur  Radio  Club 
4800  Oak  Grove  Dr. 
Pasadena  CA  91103 


J 


et  Propulsion  Laboratory 
Amateur  Radio  Club 
members  gave  up  lunch 
periods,  many  after-work 
hours,  and  weekends  dur- 
ing the  period  from  March 


1-11, 1979,  to  operate  their 
club  station  W6VIO  in  cel- 
ebration of  the  close  ap- 
proach of  the  Voyager  I 
space  probe  to  the  planet 
Jupiter     and     its     four 


Galilean  satellites,  lo, 
Europa,  Ganymede,  and 
Callisto. 

Dick  Piety  K6SVP  organ- 
ized and  managed  the  op- 
eration. He  was  assisted  by 
Jim  Lumsden  WA6MYJ, 
Jim  mounted  a  Herculean 
effort  in  getting  the  newly 
refurbished  trailer  which 
constitutes  the  W6VI0 
shack  ready  for  the  event. 
Equipment  stored  in  many 
locations  during  the  refur- 
bishing, had  to  be  returned 
to  the  shack  and  rein- 
stalled in  the  beautifully 
arranged  shelves  and 
deck's. 

The  1540  contacts  made 
in  the  various  bands  on 
which  the  operation  was 
mounted  include: 


Dick  Piety  K6SVP  at  the  SSTV  position.  The  image  on  the  screen  is  of  CaHisto,  one  of 
Jupiter's  moons. 


10m 

phone 

281 

(includ 

es    a    number    of 

SSTV  contacts) 

10m 

CW 

21 

15m 

phone 

123 

15m 

CW 

164 

20m 

phone 

362 

(includes  many 

SSTV 

con- 

tacts) 

20m 

CW 

157 

40m 

CW 

10 

75m 

phone 

1 
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SATURN 

One  of  the  SSTV  monitor  views  of  the  W6V!0  ID  during 
the  Voyager  I  commemorative. 


2m  FM  348 

(includes  check-ins  to 
various  J  PL/Go  Ids  tone* 
nets  run  during  the  com- 
memorative) 

220  MHz    FM  72 

OSCAR  1 

There    were    79    contacts 

outside  the  United  States. 

Interesting  sidelights 
arose  during  the  commem- 
orative. Dick  says  he 
"doesn't  believe"'  the  con- 
tact on  2  meters  who  gave 
a  K7  call  and  said  he  was 
speaking  from  Seattle. 
(Seattle  to  Pasadena  on 
2m?)  Merv  MacMedan 
N6NO  began  a  CW  contact 
with  a  Spanish  annateur 
who  wouldn't  let  him  go  on 
to  others.  Merv  explained 
to  him  in  Spanish  about  the 
Voyager  commemorative. 
The  Spanish  amateur  want- 
ed to  '' rag-chew."  j  im  made 
a  contact  on  SSTV  with  a 
Wichita  Falls,  Texas, 
amateur  who  said  he  was 
recording  the  pictures  for 
his  high  school  class  of 
fourteen-year-olds.  Dave 
Ingram      K4TWJ      tele- 


*The  JPL  Amateur  Radio  Club 
(operating  on  220  with  WR6APS 
at  La  Canada  CA)  and  its  af- 
filiated  Goldstone  Club 
(operating  on  220  with  WR6AZN 
from  Table  Mountain,  near 
Wrightwood  CA),  are  linked 
together  for  a  general  amateur 
radio  news  net  on  each  Tues- 
day at  8:00  pm  PST  and  for  an 
AMSAT/OSCAR  news  net  on 
each  Wednesday  at  8:00  pm 
PST.  The  combined  net  covers 
all  of  southern  California. 


graphed  that  he  was  re- 
cording the  Jupiter  images 
and  sending  them  to  the 
local  press  as  fast  as  he 
received  them.  A  Denver 
amateur  contacted  the 
Denver  Post.  They  called 
K6SVP  on  the  phone  to  in- 
terview him  about  the  op- 
eration. A  contact  with 
F6KCP  by  W6V10  led  to 
five  or  six  other  French 
amateurs  joining  the  activi- 

fy- 

The  promised  QSL  card, 
including  Jupiter  pictures 
made  by  Voyager  /'s 
cameras,  was  a  magnet  to 
pull  in  the  contacts.  All 
who  contacted  W6VI0 
during  the  March  1-11, 
1979,  period  will  receive 
QSLs  if  they  send  an  SASE 
to  W6V10  or  QSL  through 
their  bureaus.  The  card 
also  identifies  the  major 
discoveries  about  Jupiter 
and  its  moons  made  by  the 
Voyager  I  spacecraft  in  its 
close  encounter  of  the 
most  spectacular  kind. 
Those  who  remember  the 
Viking  commemorative 
card  from  N6V,  operated 
by  the  JPL  club  during  the 
landings  on  Mars,  can  ap- 
preciate the  beauty  of 
these  very  special  QSLs. 

From  July  6-15,  1979, 
there  will  be  a  second 
Jupiter  flyby  commemora- 
tive for  the  Voyager  II 
Mission.  It  will  have  a 
somewhat  different  card.  If 
you  missed  out  on  Voyager 
/,  try  for  Voyager  IL 

The  individual  members 


A  slow-scan  image  of  the  great  red  spot  on  Jupiter, 


of  the  JPL  ARC  (in  addition 
to  myself)  who  took  part  in 
the  Voyager  I  commemora- 
tive are:  Dick  Piety  K6SVP 
(chairman  of  the  commem- 
orative operation),  John 
Repar  WA6LWD,  Stan 
Sander  N6MP,  Ron  Zenone 
W6TUZ,  Warren  Apel 
K6GPK,  Merv  MacMedan 
N6NO,  Jim  Longthorne 
WA6KPW  (off-lab  mem- 
ber), Bob  Gosline  AE6S, 
Rich  Soikkele  WD6ERI  (an 


Arcadia,  California,  high 
school  student,  16  years 
old,  who  is  communica- 
tions associate  on  the 
Sunfire  I  project),  George 
Morris  W6ABW,  Jim  Lums- 
den  WA6MYJ  (facili^ 
ties  chairman  for 
W6VIO),  Mike  Griffin 
N6WU  (president  of  the 
JPL  ARC),  and  Glenn  Berry 
K6GHJ  (who  organized  the 
reconstruction  of  the 
trailer). ■ 
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Alan  M,  Chrisiman  WD8CBJ 

Box  44 

Granville  WV 26534 


GIANT  Wire  Antennas 

—  impress  the  neighbors 


Have  you  ever  found 
yourself  wanting  an 
antenna  that  was  easy  to 
put  up,  had  gain  over  a 
dipole,  was  simple  to 
match,  and  could  work  on 
more  than  one  band?  Then 
read  on.  This  article  shows 
how  to  design  and  build 
wire  antennas  which  are 
longer  than  a  half  wave- 
length. These  antennas  may 
be  operated  as  dipoles  or 
V-beams.  By  careful  choice 
of  leg  length,  it  is  possible 
to  build  an  antenna  which 
will  work  on  several  ama- 
teur bands,  but  requires  on- 
ty  a  single  feedline.  The  in- 
put impedance  is  about  200 
Ohms  and  may  easily  be 
matched  to  50-Ohm  coax 
with  a  4:1  balun. 

Background 

One    advantage    of    the 


half-wave  dipole  is  its  low 
feedpoint  impedance.  The 
reason  for  this  is  shown  in 
the  upper  drawing  of  Fig.  ^ . 
This  drawing  shows  the 
standing  waves  of  voltage 
and  current  which  are  pres- 
ent on  a  resonant  antenna. 
From  Ohm's  Law,  the  input 
impedance  is  equal  to  the 
voltage  divided  by  the  cur- 
rent at  the  feedpoint  of  the 
antenna.  For  a  half-wave 
dipole,  the  voltage  at  the 
feedpoint  is  low  and  the 
current  is  high,  which  gives 
a  low  value  of  impedance 
—  typically,  50  to  70  Ohms. 
Many  hams  use  half- 
wave  antennas,  but  it  is  also 
possible  to  make  a  dipole  in 
which  each  leg  is  much 
longer  than  a  quarter  wave- 
length. Fig.  1  also  shows  the 
voltage  and  current  distri- 
butions   for    1-wavelength 


FULL-WAVE 

DIPOLE 


AT   FEED  POINT.  V  IS  HIGH 

AMD   [    IS  LOW 

Z-V/I      so    /    IS    HIGH 


3/2  WAVE 
CiPO-E 


AT  FEEC  POlM 
.     -■     CW.  iPJC- 
:    iS  I  IGr- 
■  •  ./I 

SO   Z    iS  LOW 


fig.  1.  Antenna  impedance  is  determined  by  voltage  and 
current  at  the  feedpoint. 


and  3/2-wave length  dipoles. 
Notice  that  the  current  in 
the  center  of  a  full-wave 
antenna  is  low  and  the  volt- 
age is  high,  resulting  in  a 
very  high  input  impedance 
on  the  order  of  several 
thousand  Ohms.  However, 
the  3/2-wavelength  antenna 
has  a  voltage  minimum  at 
its  center,  similar  to  the 
half-wavelength  dipole.  The 
feedpoint  impedance  is 
again  relatively  low- 
around  100  Ohms  or  so. 

At  the  ends  of  each 
dipole  drawn  in  Fig.  1,  the 
current  is  shown  to  be  at  a 
minimum  value  and  the 
voltage  is  maximum.  This 
makes  good  sense  if  you 
think  about  it  The  current 
flowing  at  the  end  of  a 
piece  of  wire  must  be  zero 
because  it  has  nowhere  to 
go.  On  the  other  hand,  the 
voltage  at  the  end  of  a  wire 
easily  can  be  quite  high. 
The  important  point  to 
remember  is  that  to  get  a 
low  value  of  input  imped- 
ance, there  must  be  a  volt- 
age minimum  at  the  center 
of  the  antenna.  In  other 
words,  each  leg  of  the 
antenna  must  be  an  odd 
number  of  quarter  wave- 
lengths. For  the  half-wave 
dipole,  each  leg  is  M  of  a 
wavelength,  while  for  the 
3/2-wavelength  dipole,  each 
leg  is  K  of  a  wave- 
length. Each  of  these 
antennas    has    a    voltage 


minimum  at  its  center,  and 
each  also  has  a  low  value 
of  input  impedance. 

Determining  the  Correct 
Antenna  Length 

Table  1  shows  the  for- 
mulas to  use  in  order  to 
calculate  the  right  length 
for  each  leg  of  the  antenna 
at  the  frequency  of  inter- 
est, once  you  have  chosen 
how  many  qijarter  wave- 
lengths you  want  each  leg 
to  be.  Notice  that  a 
y^ -wavelength  leg  is  more 
than  3  times  as  long  as  a 
Vi -wavelength  leg.  This  is 
because  the  influence  of 
"end  effect"  dimimshes  as 
the  number  of  quarter 
wavelengths  in  each  leg  in- 
creases. 

The  antenna  may  also  be 
oriented  as  a  V-beam  rath- 
er than  a  dipole,  if  direc- 
tivity '1s  desired.  Table  2 
shows  the  included  angle 
(angle  between  the  two 
legs  of  the  V)  for  several 
different  V-beam  leg 
lengths,  as  well  as  the  ap- 
proximate gain  of  each 
configuration. 

For  those  of  you  with 
lots  of  real  estate,  Table  3 
gives  the  data  required  to 
design  and  build  antennas 
which  are  truly  giants.  The 
feedpoint  impedance  of 
these  monsters  is  in  the 
neighborhood  of  the  200- 
Ohm  value  given  for  the 
antennas  of  Table  1. 
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Leg  Length  in 

Leg  Length  in  Feet 

Wavelengths 

(f  in  MHz) 

1/4 

234/f 

3^4 

738/f 

5/4 

1230/f 

7/4 

1722/f 

9/4 

2214/f 

11/4 

2706/f 

1314 

3198/f 

15/4 

3690/f 

1714 

4182/f 

19/4 

4674/f 

21/4 

5166/f 

23/4 

5658/f 

25/4 

6150/f 

27/4 

6642/f 

29/4 

7134/f 

31/4 

7626/f 

3:^4 

8118/f 

35/4 

861 0/f 

37/4 

9102/f 

39/4 

9594/f 

^1/4 

10086/f 

43/4 

10578/f 

Table  7.  Determining  the  correct  leg  length. 


The  formulas  shown  in 
these  tables  will  give  leg 
lengths  which  are  approx- 
imately correct,  but  these 
values  should  be  used  only 
as  starting  points.  All  an- 
tennas should  be  cut  a  lit- 
tle bit  long  to  allow  for 
trimming  to  the  exact 
length  which  is  required. 
The  actual  resonant  fre- 
quency of  any  antenna  is 
affected  by  factors  such  as 
height  above  the  earth  and 
proximity  to  other  objects. 

Mulfiband  Use 

Certain  leg  lengths  will 
resonate  on  more  than  one 
amateur  band,  which  can 
be  very  convenient,  i  used 
to  work  in  a  small  coal-min- 
ing town  deep  in  the  hills 
and  hollows  of  southern 
West  Virginia,  I  lived  in  a 
mobile  home  and  had  340 
feet  of  RG-8  coax  which 
ran  from  my  ham  shack  up 
the  hollow  to  a  hilltop 
behind  my  trailer.  I  badly 
needed  an  antenna  which 
could  cover  several  bands 
with  a  single  feedline  and 
which  had  some  gain  to 
make  up  for  the  cable 
losses. 

While  reading  Ed  Noll's 
book,  73  Dipote  and  Long- 
Wire  Antennas,  I  came 
across  the  information 
given  here  as  Table  1.  Ed 


explained  that  multiband 
operation  was  possible,  so 

I  got  out  my  calculator  and 
made  a  list  of  antenna 
lengths  which  would  be 
resonant  in  the  bands  I 
wanted  to  operate  (80  and 
20  meters).  Then  1  looked 
through  my  list  to  see  if  any 
of  the  numbers  matched.  It 
turned  out  that  a  y4 -wave- 
length leg  on  80  meters  was 
the  same  size  as  a  11/4- 
wavelength  leg  on  20  me- 
ters—about 190  feet  in 
length. 

This  antenna  was  built 
from  #12  copperweld  wire 
and  fed  through  a  W2AU 
balun  with  a  4:1  imped- 
ance ratio.  The  swr  was 
below  2:1  across  the  whole 
20  meter  band.  On  80 
meters,  the  resonant  fre- 
quency was  lower  than  I 
had  planned  (37  MHz  ver- 
sus 3.9  MHz),  but  1  still  was 
able  to  operate  my  Triton 

II  on  75  meter  phone  with 
the  swr  around  3:1. 

Other  suitable  combina- 
tions can  be  found  by  plug- 
ging desired  frequencies  of 
operation  into  the  various 
equations  and  making  a  list 
of  the  resulting  leg  lengths. 
For  example,  a  leg  length 
of  about  440  feet  should 
resonate  on  both  80  and 
and  40  meters,  while  428 
feet  looks  good  for  20  and 


Leg  Length  in 

rncluded  Angfe 

Gain 

Wavelengths 

rn  Degrees 

in  dB 

11/4 

60 

5.3 

ia/4 

56 

5.8 

15/4 

52 

6.3 

17/4 

48 

6.8 

19/4 

.   46 

T.2 

21/4 

44 

7.6 

23/4 

42 

8.0 

25/4 

40 

8.4 

'27/4 

38 

8.8 

29/4 

37 

9.2 

31/4 

36 

9.6 

33^4 

35 

10.0 

36/4 

34 

10.3 

37/4 

33 

10.5 

39/4 

32 

10.7 

41/4 

31 

10.9 

Table  2.  Gain  and  included  angle  for  V-bean^s. 


15  meters.  It  has  been  my 
experience  that  the  actual 
leg  lengths  on  80  meters 
are  somewhat  shorter  than 
the  formula  values,  so  a  leg 
length  of  428  feet  may 
work  well  on  all  bands 
from  80  to  15  meters.  A  leg 
length  of  362  feet  should 
work  on  40  and  20  meters, 
330  feet  on  10  and  15 
meters,  and  310  feet  on  80 
and  15  meters.  For  really 
big  antennas,  a  leg  length 
of  710  feet  looks  good  on 
40,  20,  and  15  meters,  943 
feet  for  160  and  80  meters, 
and  673  feet  for  160  and  20 
meters. 

Conclusion 

This    article    has    de- 


scribed large  centerfed 
antennas  where  the  length 
of  each  leg  is  an  odd 
number  of  quarter  wave- 
lengths. Multiband  use  of  a 
single  antenna  is  possible 
by  a  judicious  choice  of  leg 
length,  and  low-standing 
wave  ratios  are  achieved 
by  placing  a  4:1  balun  at 
the  feedpoint  These  large 
antennas  show  gain  over  a 
normal  dipole  and  may  be 
oriented  in  either  straight- 
line  or  V-beam  configura- 
tion. ■ 
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Leg  Length  in 

Leg  Length  in  Feet 

Wavelengths 

(fin  MHz) 

46/4 

11070/f 

47/4 

11562/f 

49/4 

12054/f 

51/4 

12546/f 

53/4 

13038/f 

55/4 

13530/f 

57/4 

14022/f 

59/4 

14514/f 

61/4 

15006/f 

63/4 

15498/f 

65/4 

15990/f 

67/4 

16482/f 

69/4 

16974/f 

71/4 

17466/f 

73/4 

17958/f 

75/4 

18450/f 

77/4 

1S942/f 

79/4 

19434/f 

81/4 

19926/f 

83/4 

20418/f 

85/4 

20910/f 

87/4 

21402/f 

Table  3.  Leg  lengths  for  very  long  antennas. 


74 


This  NEW  MFJ  Versa  Tuner  I .  .  . 

has  SWR  and  dual  range  wattmeter,  antenna  switch,  efficient  airwound 
inductor,  built  in  balun.  Up  to  300  watts  RF  output.  Matches  everything 
from  1.8  thru  30  MHz:  dipoles,  inverted  vees,  random  wires,  verticals, 
mobile  whips,  beams,  balanced  lines,  coax  lines. 

MFJ  LOWER  PRICES! 


NEW,  IMPROVED  MFJ-941&  HAS  .  .  . 

•  More  inductance  for  wider  matching  range 

•  More  flexible  antenna  switch 

•  More  sensitive  meter  for  SWR  measure- 
ments down  to  5  watts  output         


NEW  LOWER  PRICE 


95 


Transmitter  matching 

capacitor.    208    pf, 
1000  volt  spacing. 


Sets  power  range, 

300  and  30  watts. 
Pull  for  SWR. 


x: 

Meter  reads  SWR 

and   RF  watts  in 
2  ranges. 


Efficient  airwound  Induc- 
tor gives  more  watts  out 
and  less  losses. 


"Antenna  matchmg 

capacitor.  208  pf. 
1000  volt  spacing. 


Onty  MFJ  gives  you  this  MFJ-941B  Versa 
Tuner  II  with  all  these  features  at  this  price: 

A  SWR  and  dual  range  wattmeter  (300  and 
30  watts  full  scale)  lets  you  raeasure  RF 
power  output  for  simplified  tuning. 

An  antenna  switch  lets  you  select  2  coax 
lines  direct  or  thru  tuner,  random  wire/balanced 
line,  and  tuner  bypass  for  dummy  load. 

A  new  eNldent  ainvound  Inductor  (12  po- 
sitions) gives  you  less  losses  than  a  tapped 
toroid  for  more  watts  out. 

A  1:4  tulun  for  balanced  lines.  1000  vott 
capacitor  spacing.  Mounting  brackets  for  mo- 
bile installations  (not  shown). 

Wltti  the  NEW  MFJ  Versa  Tuner  il  you  can 
mn  your  full  transceiver  power  output  —  up  to 
300  watts  RF  power  output  -  and  match  your 


ANTENNA  SWITCH  lets  you  select  2 
coax  tines  direct  or  thru  tuner,  wire/ba- 
lanced line,  dummy  load. 


transmitter  to  any  fee<iline  from  160  ttiru  10 
Meters  whether  you  have  coax  cable,  balanced 
line,  or  random  wire. 

You  can  tune  out  the  SWR  on  your  dipole, 
inverted  vee,  random  wire,  vertical,  mobile 
whip,  beam,  quad,  or  whatever  you  have. 

You  can  even  operate  all  bands  with  just 


one  existing  antenna.  No  need  to  put  up  sepa- 
rate antennas  for  each  tjand. 

Increase  the  usable  bandwidth  of  your  mo- 
bile whip  by  tuning  out  the  SWR  from  inside 
your  car  Works  great  with  all  solid  state  rigs 
(like  the  Atlas)  and  with  all  tube  type  rigs. 

It  travels  welf,  too.  Its  ultra  compact  size 
8x2x6  inches  fits  easily  in  a  small  comer  of 
your  suitcase. 

This  beautHol  little  tuner  is  housed  in  a 
deluxe  eggshell  white  Ten-Tec  enclosure  with 
walnut  grain  sides. 

$0-239  coax  comtectors  are  provided  fof 
transmitter  input  and  coax  fed  antennas. 
Quality  five  way  binding  posts  are  used  for 
tlie  balanced  line  inpi/ts  (2),  random  wire  input 
(1),  and  ground  (1). 


NEW  300  WATT  MFJ  VERSA  TUNER  ll'S:  SELECT  FEATURES  YOU  NEED. 


NEW  MFJ-945  HAS  SWR  AND  DUAL  RANGE 
WATTMETEfi.         NEW  LOWER  PRICE 


*69 


95 


^."^e^- 


Uit.ii.P10,# 


mJ 


Same  it  MFJ-941B  but  mi  6  position  inlenni  iwttch. 


NEW   MFJ-944   HAS    6   POSITION   ANTENNA 
SWITCH  ON  FRONT  PANEL. 

NE^LOWER  PRICE 


'69 


95 


■iCe^> 


Same  a»  MFJ-941B  but  less  SWR/Wattmater. 


NEW  MFJ'943  MATCHES  ALMOST  ANYTHING 
FROM  1.8  THRU  30  MHz. 

,  NEW  LOWER  PRICE 


»59 


Same  a«  MFJ-941B,  Ism 

SWR/Wattmet«r, 


ULTRA  COMPACT  200  WATT  VERSA  TUNERS  FOR  ALL  YOUR  NEEDS. 


MFJ-901  VERSA  TUNER  MATCHES  ANYTHING, 
1.8  THRU  30  MHz.  NEW  LOWER  PRICE 


Bfdent  12  portion  air  roductor 
for  nere  wJtts  buL  Malchex  (Bpoiei,  veet,  ramtom  wltes, 
vartlcilt,  mDbtle  wNpi,  beamt,  btUntad  inex,  coax.  200 
watts  RF,  1:4  bilun,  $x2x6  In. 


MFJ-900    ECDNO    TUNER    MATCHES    COAX 
LINES/RANDOM  WIRES.  NEW  LOWER  PRICE 


Jir^    ■ — '■ i 


Same  at  HFJ-9{n  but  less  tuJun  foi-  balanced  lines.  Tunex 
GJiax  Inei  and  random  line*. 


MFJ^16010  RANDOM  WIRE  TUNER  FOR  LONG 
WIRES.  NEW  LOWER  PRICE. 


29 


95 


[♦^ 


1.a  thru  30  HKz.  Up  to  200      '"^w 

watts  RF  DuTpvl.  Hatchet  trig h  aid  low  Impedances.  12  pot]- 
Hon  inductor.  50-239  Cttnecton.  IxZxA  indies.  Matches  25 
lo  200  etuns  at  1.B  MHz.  Does  noi  tuse  cou  Uoei. 


For  Orders 


^^MS2 


Call  toll-free  800-647- 1  800 


Order  any  product  from  MFJ  and  try  it.  If  not  delighted,  return  within  30  days  for  a  prompt  refund  (less  shipping). 

Order  today.  Money  back  If  not  delighted.  One  year  unconditional  guarantee.  Add  $2.00  shipping/handling. 

For  technical  information,  order/repair  status.  In  Mfssfselppi,  outside  continental  USA,  cali  601-323-5B69. 

Order  By  Mail  or  Call  TOLL  FREE  800-647-1800  and  Charge  It  On 

lUIB  I   BUTBDElDIOEe     llkl^     P.O.  box 494 

Iwirv    BN  I  EnrniOBOi    INwa  Mississippi  state,  Mississippi  39762 


^sr 
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How  to 
Build  Q 
Micro- 
computer 

. . .  and  Really 
Understand  It 

S9.95 


:^  Complete  circuit  board  tayoutM  in- 
cluded 

ic  Ready-made  hoards  available 

ic  Uses  the  popular  6502  chip  (same  as 
the  KIM,  PET,  APPLE) 

^  Uses  readily-available  parts 

it  Component  hits  available 


While  considerable  information  is  available  on  the 
generalities  of  how  a  microcomputer  works  or  how  to 
program  a  microcomputer,  you'll  be  hard  pressed  to 
find  information  concerning  the  construction  of  a  sin- 
gle, specific  system. 

Finally,  electronic  hobbyists  are  able  to  build  their 
own  microcomputer  system  with  Sam  Creason's 
book,  "How  To  Build  A  Microcomputer  and  Really  Un- 
derstand It."  Creason's  book  is  a  combination 
technical  manual  and  programming  guide  that  lakes 
the  hobbyist  step-by-step  through  the  design  con- 
struction, testing,  and  debugging  of  a  complete 
microcomputing  system. 

Once  your  computer  has  been  properly  programmed, 
it  can  be  a  powerful  tool  for  use  in  the  amateur  radio 
station.  Examples  include  a  CW  generator,  a  digital 
voltmeter,  and  a  programmable  signal  generator.  This 
book  is  must  reading  for  anyone  desiring  a  true 
understanding  of  small  computer  systems. 


To  order,  write  73  Magazine  Mail-Order  Dept.  #S95 
Peterborough  NH  03458.  Include  name  and  address 
and  $10.95  ($9.95  plus  $1.00  shipping  and  handling). 


G  Please  rush  my  copy  of  "How  To  Butid  A  Microcom- 
puter" (BK7325) 

Name .^ 


Address 
City 


Apt#_ 


_State_ 


-Zip_ 


D   I  enclose  $10.95  ($9.95  plus  $1.00  shipping  and 

handling) 
D  Bill  my  credit  card 

LZ  Visa                                                    G  Master  Charge 
Credit  Card#, Fxp.  date 


Signature. 


73  Magazine  Mall-Order  Dept,  #S96 


y  Peterborough  NH  03458 


MY  COMPETITION  KNOWS 
ME,  YOU  SHOULD  TOO. 


HAL-TflOMX                               1 

f       • 

IMB3HB 

^ 

COMPLETE  KITS:  CONSISTING  OF  EVERY  ESSENTIAL  PART  NEEDED  TO 
MAKE  YOUR  COUNTER  COMPLETE.  HAL-SOOA  7-DIGlT  COUNTER  WITH  FRE- 
QUENCY RANGE  OF  ZERO  TO  600  MHz.  FEATURES  TWO  INPUTS:  ONE  FOR 
LOW  FREQUENCY  AND  ONE  FOR  HIGH 'FREQUENCY;  AUTOMATIC  ZERO 
SUPPRESSION.  TIME  BASE  IS  T.O  SEC  OR  .1  SEC  GATE  WITH  OPTIONAL  10 
SEC  GATE  AVAILABLE  ACCURACY  *  .001%,  UTILIZES  10- MHz  CRYSTAL  6 
PPM. 

COMPLETE    KIT $129 

HAL-300A  7-DlGlT  COUNTER  WITH  FREQUENCY  RANGE  OF  ZERO  TO  300 
MH^.  FEATURES  TWO  INPUTS:  ONE  FOR  LOW  FREQUENCY  AND  ONE  FOR 
HIGH  FREQUENCY;  AUTOMATIC  ZERO  SUPPRESSION.  TIME  BASE  IS  1.0  SEC 
OR  .1  SEC  GATE  WITH  OPTIONAL  10  SEC  GATE  AVAILABLE.  ACCURACY 
*  .001%,  UTILIZES  10-MHz  CRYSTAL  5  PPM. 

COMPLETE    KIT S109 

HAL'SOA  8-DIGrr  COUNTER  WfTH  FREQUENCY  RANGE  OF  ZERO  TO  50 
MHz  OR  BETTER.  AUTOMATIC  DECIMAL  POINT,  ZERO  SUPPRESSION  UPON 
DEMAND.  FEATURES  TWO  INPUTS:  ONE  FOR  LOW  FREQUENCY  INPUT,  AND 
ONE  ON  PANEL  FOR  USE  WITH  ANY  INTERNALLY  MOUNTED  HALTRONIX 
PRE-SCALER  FOR  WHICH  PROVfSIONS  HAVE  ALREADY  SEEN  MADE.  1.0 
SEC  AND  -1  SEC  TIME  GATES.  ACCURACY  *.001%-  UTILIZES  10-MHz 
CRYSTAL  6  PPM. 
COMPLETE    KJT $109 

PRE'SCALER  KITS 

HAL  300  PRE $  1 9.95 

(Predrilled  GlO  board  and  ail  components) 

HAL  300  A/PRE $24.95 

(Same  as  above  with  preamp) 

HAL  600  PRE $34.95 

{Pre-drilled  GlO  board  and  aM  components) 

HAL  600  A/PRE $39.95 

(Same  as  above  but  v>ith  preamp) 

TOUCH  TONE  DECODER  KIT 

H IGHLY  STABLE  DECODER  KIT.  COMES  WITH  2  SI DED,  PLATED  THRU  AND 
SOLDER  FLOWED  G-10  PC  BpARD,  7-567's,  2-7402,  AND  ALL  ELECTRONIC 
COMPONENTS.  BOARD  MEASURES  3Vi  x  SVa  INCHES.  HAS  12  UNES  OUT. 
ONLY  S39.95 

DELUXE  12'BUTT0N  TOUCHTONE  ENCODER  KIT  utilizing  The  new  ICM  7206 
chip.  Provides  both  VISUAL  AND  AUDIO  indlcalions!  Comes  with  its  own  iwo- 
tone  anodiied  aSumir^um  cabinet.  Measures  only  2  3M  x  3  3'4''.-JC;,QjmpJete  with 
Touch-Tone  pad,  board,  crystal,  chip  and  all  necessary  com.ponents  to  finish 
the  kit, 

PRICED  AT S29,95 

For  those  vwho  wish  to  mount  the  encoder  in  a  handheld  unit,  the  PC  board 

measures  only  9/16"  x  1  3M".  This  partial  kir  with  PC  i)oa:d,  crystal,  chip  and 

components. 

PRICED  AT ;; : $14.95 

ACCUKEYER-MEMORY  OPTION  KIT  THIS  ACCUKEYER  MEMORY  KIT  PRO- 
VIDES A  SIMPLE,  LOW  COST  METHOD  OF  ADDING  MEMORY  CAPABILITY 
TO  THE  WS4WF  ACCUKEYER.  WHILE  DESIGNED  FOR  DIRECT  ATTACH- 
MENT TO  THE  ABOVE  ACCUKEYER,  IT  CAN  ALSO  BE  ATTACH ED„TO  ANY 
STANDARD  ACCUKEYER  BOARD  WITH  LITTLE  DIFFICULTY.  $(6,95 

ACCUKEYER  dCFT)  THIS  ACCUKEYER  \S  A  REVISED  VERSION  OF  THE  VERY 
POPULAR  WB4WF  ACCUKEYER  ORIGINALLY  DESCRIBED  BY  JAMES  GAR- 
RETT, IN  QST  MAGAZINE  AND  THE  1975  RADIO  AMATEURS  HANDBOOK, 
$16.95 

ACCUKEYER-MEMORY  OPTION  KIT— TOGETHER  ONLY  S3 2. 00 

6-DIGIT  CLOCK  •    1 2/24  HOUR 

COMPLETE  KiT  CONSISTING  OF  2  PC  GlO  PRE-DRtLLED  PC  BOARDS,  1 

CLOCK   CHIP,    6    FND    359    READOUTS,    13    TRANSISTORS,    3   CAPS.    9 

RESISTORS,    5    DIODES,    3    PUSH-BUTTON    SWITCHES,    POWER 

TRANSFORMER  AND  INSTRUCTIONS. 

DON'T    8E    FOOLED    BY    PARTIAL    KITS    WHERE   YOU    HAVE   TO    BUY 

EVERYTHING  EXTRA. 

PRICED  AT      $  1 2.95 

CLOCK  CASE  Available  and  will  fit  any  one  oi  the  above  clocks.  Regular 
Price  .  .  .  $6.50  But  Only  S4.S0  when  bought  with  clock 

SIX-DIGIT  ALARM  CLOCK  KIT  lor  home,  camper,  RV,  or  ffsld-day  use.  Operates 
on  12-volt  AC  or  DC,  and  has  its  own  60-Hz  time  base  on  the  board.  Complete 
with  all  electronic  components  and  two-piece,  pre-driHed  PC  boards.  Board 
size  4"  X  3".  Complete  with  speaker  and  switches.  If  operated  on  DC,  there  is 
nothing  more  to  buy." 

PUCEDAT $16.95 

Twelve-volt  AG  line  cord  for  those  who  wish  to  operate  the  clock  from  1 10-volt 
AC.  $2,95 

SHIPPING  INFORMATION 

ORDERS  OVER  $15,00  WILL  BE  SHIPPED  POSTPAID  EXCEPT  ON  ITEMS 
WHERE  ADDITIONAL  CHARGES  ARE  REQUESTED.  ON  ORDERS  LESS  THAN 
$15.00  PLEASE  INCLUDE  ADDITIONAL  $1.00  FOR  HANDLING  AND  MAILING 
CHARGES.  SEND  SASE  FOR  FREE  FLYER.  


i^H2A 


.J 


\™ 


HAL"  HAROiO  C.  NOWLAND 
W8ZXH 


Hal-Tronix 

P.  O,  BOX  1101 

SOUTHGATE,  MICH,  48195 

PHONE  (313)  285-1782 
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from  page  20 

low    cost    IC,    $8;    SHM-CM, 
general  purpose,  ±12  V,  $89. 

Hybrid  Systems  Corporation, 
Bedford,  Massachusetts  01730 
— SH703,  low  cost,  $22. 


Intersil.  Inc.,  Cupertino, 
California  950U— IH5110,  low 
cost  IC,  $9. 

National  Semiconductor  Cor- 
poration, Santa  Clara,  Cali- 
fornia 95051— LF-398,  low  cost 
IC,  $5. 


Teledyne  Philbrick,  Dedham, 
Massachusetts  02026— Model 
4853,  high  speed,  $125. 

Prices  of  the  above  S/H 
devices  are  subject  to  change 
without  notice.  However,  keep 
in  mind  that  the  general  price 
trend  is  down,  as  is  true  for 
almost  all  semiconductor  de- 
vices. 

References 

1.  TUu5,  J.  A-,  Microcomputer  Analog- 
Digit  ai  Conversion  Devices,  E&L  In- 


struments, Inc.,  Derby,  Connecticut 
06418,  1977. 

2.  LF-398  Data  Sheet,  National  Semi- 
conductor Corporation,  Santa  Clara, 
California  95051,  1976. 
3-  Sheingold,  D.  H.,  Analog-Dtgitaf 
Conversion  Handbook,  Analog  De- 
vices. Inc.,  Norwood,  Massachusetts 
02062,  1972. 


Corrections 


It  has  been  called  to  our  at- 
tention that  the  breadboard 
shown  on  page  51  of  our  June, 
1979,  issue  is  indeed  Continen- 
tal Specialties  Corporation's 
Model  EXP-300  Experimenter 
Proto-Board®. 

John  C.  Burnett 
Managing  Editor 

In  my  article  "Build  the  $80 
Wonder"  (November,  1978), 
there  was  an  error  in  the  input 
amplifier  shown  in  Fig.  6.  The 
corrected  portion  is  shown 
below. 

Howard  M.  Berlin  W3HB 
Newark  DE 


F/g.  6  (partiaf):  "Build  the  $80 
Wonder. " 


In  my  article  ''12  Volts,  5 
Amps,  3  Terminals"  (April, 
1979),  there  was  an  error  in  the 
schematic— the  electrolytic 
cap  should  be  somewhere  In  the 
range  of  2500-4000  uF  at  30 
volts  or  so,  not  500  uF  at  1000 
volts.  My  power  supply  has  two 
100-uFj  35-volt  caps  in  parallel, 
but  it  should  be  emphasized 
that  this  was  a  commercially- 
built  supply  (minus  the  reg- 
ulator which  is  what  the  article 
was  intended  to  introduce).  The 
designer  of  the  supply  took  a 
shortcut  in  the  cap's  value  in 
order  to  retain  the  small  size  of 
the  supply.  I  am  recommending 
the  2500-4000  uF,  35-volt  elec- 
trolytics  to  those  who  have 
been  writing,  if  they  can  get 
along  with  the  extra  space  that 
is  required. 

Again,  the  intended  purpose 
of  the  article  was  to  introduce  a 
very  effective  way  to  obtain  reg- 
ulation of  a  power  supply  with  a 
minimum  of  external  parts 
(onel).  If  anyone  was  to  dupli- 
cate the  circuit  shown,  it  does 
work,  and  will  make  an  effective 
supply  at  a  small  cost  as  long 


as  the  cap's  value  is  changed  as 
noted  here.  Any  "computer- 
grade"  electrolytic  with  a  rating 
of  30  volts  or  more— and  many 
are  advertised  at  bargain  prices 
in  73— should  work  just  fine. 

Readers  might  also  be  inter- 
ested in  knowing  that  one  sup- 


plier of  the  chip,  Tri-Tek,  has 
just  dropped  their  price  for  the 
78H12  to  $6.50.  Fairchild  has 
also  introduced  several  other 
new  regulator  chips  that  might 
prove  of  value. 

Gary  H.  Toncre  WA4FYZ 
Miami  FL 


Ham  Help. 


I  am  looking  for  a  schematic 
of  a  device  which  v^'ould  allow 
me  to  tune  in  a  CW  signal  and 
have  the  received  Morse  char^ 
acters  translated  into  Baudot 
and  ASCII.  Once  translated,  the 
signal  could  produce  a  tele- 
typeTM  copy  of  the  CW^  being- 
received. 

There  did  exist  the  Converter 
Shift  Register  Group  AN/UGA- 
3A  (designed  and  built  in  the 
1960s)  which  translated  CW  to 
Baudot.  This  unit  used  discrete 
components  and  weighed  some 
1 10  lbs.  Its  CW  speed  capabilrty  . 
range  was  10-110  wpm,  ma- 
chine-sent. Two-Jevel  Morse- 
keyed  dc,  or  Morse-keyed  audio 
signal  inputs  were  accepted 
and  translated  to  5-leve1 
Baudot,  and  then  to  TTY  copy.  " 

I   would  appreciate  hearing 


from  anyone  who  may  have  an 
arrangement  such  as  this. 
Thank  you. 

C.  H.  Wiedeman  K4K0E 
204  Anne  Burras 

Newport  News  VA  23606 

Would  anyone  who  has  had 

problems    with    the    Sigma 

XR3000  linear  please  write  to 

me  and  state- .the  trouble  and 

where  they  obtain'ed  parts? 

Jack  W.  Greenwood  WB7QDN 

Box  249 

Wolf  Point  MT  59201 

I  am  looking  for  any  modif  ica- 
tions  to  the  Collins  R-388, 
especially  in  the  area  of  a  prod- 
uct detector. 

W,  Cooledge.  Jr.  W1100 

16  Newport  Dr, 

Westford  MA  01886 
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SPECIAL  P.ACKAGE  DEAUIl 

KKM-l.  power  supply. -2  exccJIenr  books:  "The First  Book  of  KIM" 
and  Programming  a  Mlciocomputer:  6502".  This  is  probably  (he  bcsi 
tutorial  package  on  microcomputers  avaibble.  Includes  listings  of  over 
50  litility  and  gamepTOgramsf  Special  Package:  KiM.  u/ith  3  manuals   . 
power  supply,  plus  both  books  listed  aboye,  EVERYTHING  NEEDED  TO 
LEARN  AND  USE  AN  ADVANCED  MICROCOMPUTER  List  Price: 
*238.00»  Now  s.^yeover  10*-Sl99.OO'I 


call  toll  free  1-800^633-8727 


A  COMPUTER  FOR  HAM  RADIO 
APPLICATIONS 

Articles  in  "73"  have  featured  the  KIM-1  in  RTTY, 

OSCAR,  and  high  speed  CW  applications. 

Features  Include: 

-Completdy  self  crjiitained  with  ca.'vsette  t^ijje  in-  "rt^iil-timc"  programs  with  a  rniiiimum  (jf  pro- 
tcrface,  IK  RAM,  2K  UOM  monitor,  400  pag€s  firammintf  overhead.  Radio  tt^letypt'.  ;tnd  other 
documental  ion,  "ttiniii:^  ^^i-n^iitivc"  applications  are  simpli.-. 

-^Kjeybnard  (IJiipjt  rM)omtor  (KIM)  allows  en-  .-iiihiUKl  to  64K  RAM,  etc.  via  the 22.' 44  pin  cxpan- 
try,  dcbu^,  ar.d  exF..i-liuii  m  programs  u^ingthc  23    5ion  biis. 

tey  keypad  and  6  ..iL..t  I,FD  di<ip)ay.  OR  use  a  -lixpnnd  with  a  full  size  or  miniMop^iv  tlLsk  from 
standard  ASCII  tcrnLJcsal  wtin  KIM's  ^0  mK.  cur-  Hl>K  Jv/riti;).  The  KIM  bus  is  now  v  j.j:f^ftt:d  by 
rent  IcKip  inff  rrjfi;.  Up  lo  1K.O0  b^Lfd.  niiinctfn^  manufaeturers  irxludirj^  ill  :[:kudl  JnrK 

-Powerful    a502    j: .tcro^. i •jceisor.     nov,    sacund    S\nLrtck.  RNB,  HDE  !:he  Corr>piji.^TSi!. 
soarced    by   4    ri?.mif:i[::urers    (pins    Comnio-    -Well   proven  design — over  4u,MiO  in  the  field. 
dore'Moi),  13  add  rosing  riodes  and  advanced  ar-    KIM  I  with  dncumentatiori — S  169,00.  Power  sup- 
ehitet^tLrt  rt-jviilt  in  an  t:fiejLn!,  fast,  and  eas>'  to    ply,  5V  and  12V,  SV  at  4  amps,  IfiV  at  1  amp 
pro^E^ram  comp-.:U  r.  —$40.00:  KlM-4  mothef board  SS5,O0.  HDE  8K 

-15  program  able  -  (>  lines  and  2  programs abk-  BAM  $169.00,  3  for  $465,00!:  HDE  proto  board 
iatenal  times  allow  tbu  KIM  to  execute  complex    S49.,50. 

Master  Charge/ Visa:  Free  shipping  on  ord«r«  prepaid  with  c«»hier's  check. 
PLAlMSMA^i  MICRO  SYSTEM:  P.O.  Boii  1712:  Auburn,  Ai.  36S30 

ALL  ITEMS  ASSEMBLED/TESTED  WARRANTEED  FOR  AT  LEAST  90  DAYS 
in  Alabama  call  (205)  745-7735  ' 


f^  Reader  Service— see  page  21 1 
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Microcomputer  RTTY  ...  a  Software  TU 

—  use  your  8080  and  very  little  else 


Count  frequencies,  too. 


Alberts,  Woodhull NIAW 
Enfield  Road,  RFD  2 
Peiham  MA  0J002 


Microprocessors  are 
not  just  super  calcu- 
lators. They  are  general- 
purpose  electronic  circuits 
waiting  only  for  pro- 
grams to  transfornn  thenn 
into  specialized  devices,  in 
this  article  1  will  describe 
how  a  computer  can  be 
used  as  a  frequency 
counter,  and  I  will  show 
how  the  counting  program 
can  become  the  basis  of  a 


microprocessor-centered 
RTTY  terminal  unit  I  am 
writing  this  also  to  show 
how  easy  it  can  be  to 
replace  hardware  with  soft- 
ware. Applications  such  as 
the  one  I  will  describe  re- 
quire only  a  fraction  of  the 
amount  of  memory  that  is 
needed  to  do  calculations 
with  a  high-level  language 
such  as  BASIC.  And,  for  the 
experimenter,  replacing 
gadgets  with  programs  has 
another  great  advantage. 
No  longer  do  you  need  to 
worry  about  the  condition 
of  your  gear  if  a  lengthy 
equipment  modification 
doesn't  work.  Rewind  your 
tape  cassette  and  you  can 
have    the    old    version    up 


0! 


r^ 
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+  12V 

J 
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fig.  7.  input  Interface.  The  pot  is  used  to  adjust  the  gain  of 
the  741  ampiifier  until  it  drives  the  7404  TIL  inverter  to  the 
point  of  producing  a  clean  square  v\/ave  output  of  the 
same  frequency  as  the  input  60-  or  120-cycle  hum  is  the 
villain  that  can  make  this  difficult;  the  transformer  may 
not  alv^ays  be  necessary,  but  sometimes  eliminating  the 
common  ground  connection  gets  rid  of  hum, 
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and  running  in  a  few  sec- 
onds. 

Counting  Frequencies 
With  a  Computer 

The  computer  works 
with  ones  and  zeros;  count- 
ing is  a  very  simple  task  for 
it.  A  little  bit  of  external 
hardware  help  is  needed, 
however,  to  get  the  signal 
from  the  outside  world  into, 
the  form  the  computer  re- 
quires. Fig.  1  shows  an  ade- 
quate arrangement.  An  op- 
erational amplifier  circuit 
boosts  the  input  signal  to  a 
level  adequate  to  drive  a 
TTL  inverter.  The  resulting 
square  wave  is  applied  to 
one  bit  of  an  input  port  of 
the  computer.  On  most 
systems,  the  other  seven 
bits  can  just  be  left 
floating,  but,  if  you  are 
picky,  you  can  tie  them  to 
either  ground  or  +5  volts. 
On  my  home-brew  comput- 
er, I  have  a  number  of  in- 
put and  output  ports  that 
are  implemented  as  single 
bits  for  applications  like 
this.  The  transformer 
shown  may  not  be  neces- 
sary, but  may  help  in  keep- 
ing 60-cycle  interference 
out  of  the  system. 

The  easiest  way  to 
measure  audio  frequencies 
is  to  time  the  duration  of  a 


half  cycle.  Fig.  2  shows  a 
flowchart,  and  Fig.  3  shows 
an  8080A  program  to  do 
this.  Two  registers  are 
used,  one  to  hold  the  pre- 
vious input,  and  one  to 
count  up  the  number  of 
times  the  prqgram  loops 
between  changes  in  the  in- 
put. Suppose,  at  the  start- 
ing time,  the  input  signal 
..from  the  inverter  is  in  the  0 
phase  of  the  square  wave. 
The  unused  seven  bits  will 
be  read  as  ones,  and 
11111110  will  be  stored. 
Until  the  input  changes  to 
the  1  phase,  the  program 
will  loop  and  the  counter 
will  count.  Eventually,  a 
time  will  come  when  the  in- 
put i&  read  as  11111111. 
When  this  happens,  the 
count  will  be  displayed 
and  a  new  count  started.  If 
desired,  a  bit  of  program- 
ming could  be  done  to  cal- 
culate the  frequency  in 
decimal  units  from  the 
binary  representation  of 
the  duration  of  a  half  cy- 
cle, but,  for  many  pur- 
poses, it  is  adequate  to 
know  what  pattern  on  the 
LED  display  corresponds  to 
a  desired  frequency. 

For  a  typical  8080A  sys- 
tem with  a  500-ns  clock, 
the    instruction    loop    just 


discussed  will  require  14.5 
jLisec,  If  you  were  trying  to 
measure  the  tones  from  an 
AFSK  generator,  this  count- 
er would  produce  a  count 
of  16  (00010000  in  binary) 
for  a  2125-H2  input  or  a 
count  of  15  (00001111)  for 
a  2295-Hz  input.  That 
might  be  good  for  some 
purposes,  but  it  obviously 
is  not  very  accurate.  The 
way  to  make  a  timer  more 
accurate  is  to  time  longer 
intervals.  The  counting 
time  can  be  doubled  by 
timing  whole  cycles  of  the 
input  instead  of  half 
cycles.  This  also  will 
eliminate  inaccuracy  due 
to  asymmetry  in  the  square 
wave  input.  For  the  8080A 
program  illustrated,  this 
can  be  accomplished  by 
changing  the  JZ  (jump  on 
zero)  instruction  to  JNC 
(jump  on  no  carry).  Follow- 
ing a  comparison  opera- 
tion, the  zero  flag  is  set 
when  the  numbers  com- 
pared are  equal,  so  in  the 
original  version  of  the  pro- 
gram, the  loop  is  broken 
whenever  the  input 
changes  from  1  to  0  or  from 
0  to  1 .  The  carry  flag  is  set 
when  the  number  in  the  ac- 
cumulator register  is  less 
than  the  comparison  num- 
ber. Thus,  by  using  the  no- 
carry  condition  to  stay  in 
the  loop,  the  timer  ignores 
transitions  from  0  to  1  and 
the  count  accumulates  un- 
til a  transition  from  1  to  0 
occurs. 

A  second  way  to  in- 
crease accuracy  is  to  put 
the  basic  program  inside  a 
larger  loop  that  counts 
down  a  predetermined 
number  of  cycles  of  the  in- 
put signal.  Figs.  4  and  5 
show  the  flowchart  and 
program  for  this  approach. 
The  inner  loop  again  takes 
14.5  /isec,  but  now  the  JNC 
instruction  is  used  to  keep 
the  timer  going  for  the  en- 
tire duration  of  an  audio 
cycle.  The  outer  loop 
causes  the  inner  loop  to  be 
repeated  as  many  times  as 
the  value  initially  loaded 
into  register  D  calls  for. 
With  this  approach,  stan- 


dard AFSK  tones  in  the 
range  of  2000  to  3000  Hz 
can  be  measured  to  the 
nearest  10  Hz  or  so.  This 
will  suffice  for  adjusting  an 
AFSK  generator  or  cali- 
brating an  oscillator  to  be 
used  in  adjusting  a  RTTY 
demodulator.  More  ac- 
curacy yet  can  be  achieved 
by  timing  a  larger  number 
of  cycles  and  accumulat- 
ing the  count  in  a  16-bit 
register  pair.  Still  other 
software  frills  could  turn 
the  computer  into  a  fancy 
frequency  meter  indeed, 
but  that  is  not  my  present 
goal.  Instead,  I  would  like 
to  show  how  the  basic  tim- 
ing program  can  be  used  to 
build  a  radioteletype  ter- 
minal unit  with  capabilities 
not  usually  found  in  the 
simpler  analog  TU  circuits. 

The  Software  Terminal 
Unit 

My  home-brew  com- 
puter decodes  audio  sig- 
nals from  an  audio  cassette 
recorder  by  means  of  a  sim- 
ple cycle  timer  program 
which  is  stored  in  read-only 
memory.  Compared  to  the 
problems  of  decoding 
over-the-air  RTTY  signals,  it 
is  trivial  to  decode  a  tape. 
A  few  preliminary  exper- 
iments showed  me  that  the 
simple  frequency  measur- 
ing routines  could  work  on 
clear  and  strong  signals,  so 
I  set  out  to  define  the  addi- 
tional requirements  for 
RTTY. 

Essential  features  for 
RTTY  are  some  kind  of  fil- 
tering to  minimize  the  ef- 
fects of  interferences  and 
some  kind  of  tuning  in- 
dicator. Another  feature, 
not  necessary,  but  very 
desirable,  is  a  squelch  or 
mark-hold  provision  to 
keep  the  printer  from  run- 
ning wild  when  a  useful  sig- 
nal is  not  present.  Finally, 
an  easy  way  of  throwing  in 
a  locally-generated  line 
feed  or  carriage  return  can 
sometimes  prevent  loss  of 
print.  Doing  all  this  in  soft- 
ware is  easy. 

The  flowchart  of  Fig.  6 
shows  how  all  these  provi- 


sions are  included.  Entry 
and  exit  from  the  program 
are  through  a  control  sec- 
tion which  allows  a  local 
ASCII  keyboard  to  direct 
operations.  Next,  a  cycle 
timer  section  determines 
the  frequency  of  the  in- 
coming audio.  Decision 
routines  cause  execution 
to  branch,  first  to  display 
the  current  state  on  a  tun- 
ing indicator,  and  then  to 
take  appropriate  action.  A 
''noise  counted'  disables 
the  printer  whenever  the 
signal-to-noise  ratio 
becomes  lower  than  the 
preprogrammed  accept- 
able limit.  A  ''signal 
counter"  takes  over  the 
functions  of  a  post-detec- 
tion low-pass  filter,  and  the 
processed  data  then  drives 
the  printer  magnet  through 
an  output  port  and  very 
simple  interface  circuitry. 

The  details  can  be  seen 
in  the  program  listing.  In 
my  system,  a  surplus  8-bit 
parallel-output  ASCII 
keyboard  has  its  data  hnes 
connected  to  one  input 
port  and  its  strobe  line  con- 
nected to  another.  The 
control  section  of  the  pro- 
gram first  examines  the 
strobe  signal  and  skips  ta 
the  frequency-measure- 
ment section  if  no  key  is 
depressed.  If  a  key  is 
pressed,  a  subroutine  in  my 
monitor  program  is  called 
which  converts  the  ASCII 
to  Baudot  and  drives  the 
printer.  The  subroutine 
checks  for  control  charac- 
ters and  returns  imme- 
diately   when    one    is    en- 


START 


LOOP 


countered.  The  TU  pro- 
gram then  checks  for  IB 
(control  B)ortE  characters, 
which  cause  exits  to  either 
a  RTTY  transmit  routine  or 
the  control  level  of  my 
monitor  program.  tT,  tN,  or 
tR  characters  are  stored  for 
later  reference;  they  sig- 
nify Tune  (no  printing), 
Normal  (low  tone  is  mark), 
and  Reverse  (high  tone  is 
mark). 

The  frequency  measure- 
ment portion   of  the   pro- 


(      START       ^ 

RESET 

COUNTER 
TO  0 

1 

SET  INPUT 

1 

STORE    IKPUT 

IWCREMENT 
COUNTER 

1 

GET 
INPUT    ■'■'^ 

/same  *s\. 

r,S     1 

OJSPLiY 
CCU»JTEf» 

MVI  C  00 
IN  AUDIO 
MOV  B,A 
INRC 
IN  AUDIO 
CMPB 
JZ  LOOP 
MOVA.G 
OUT  DISPLAY 
JMP  START 


Fig,  2.  Flowchart  for  fre- 
quency measurement  by 
cycle  timing.  Note  that  this 
simple  version  times  the 
duration  of  a  half  cycle  of 
input 

reset  counter 
get  input 
store  it 

increment  counter 
get  new  input 
compare  with  first  input 
if  same  repeat  cycle 
otherwise  display  count 

and  do  it  all  again 


Fig,  3,  An  8080  program  that  times  half  cycles  of  audio  ac- 
cording to  the  flowchart  of  Fig.  2.  The  DISPLAY  output 
port  can  be  a  row  of  LFDs  or  7-segment  displays  which 
show  the  count  in  octal  or  hexadecimaL  The  meaning  of 
the  count  in  real-time  units  will  depend  on  the  clock  fre- 
quency of  the  processor. 


79 


gram  works  like  the  rou- 
tines described  in  the  first 
part  of  this  article,  with 
two  refinements.  It  doesn't 
matter  that  a  simple  con- 
tinuously-cycling routine 
gives  a  short  count  on  its 
first  cycle.  For  RTTY 
decoding,  an  accurate 
count   is   needed   the  first 
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Fig,  4,  Flowchart  for  an  ac- 
curate frequency-measure- 
ment program  that  times 
the  duration  of  n  whole 
cycles  of  the  input  signal. 


time.  This  problem  is 
solved  by  an  extra  loop 
which  causes  the  computer 
to  wait  for  the  cycle  in 
progress  to  finish  before 
the  following  five  cycles  of 
audio  are  timed.  The  other 
refinement  is  a  more  com- 
plicated nesting  of  the  in- 
ner and  outer  loops  which 
keeps  the  execution  time 
constant  regardless  of 
which  branch  is  followed. 
This  is  aided  by  inserting  a 
''nonsense  instruction"' 
[MOV  B,B)  into  one  branch 
to  compensate  for  the  ex- 
ecution time  of  the  DCR  C 
instruction  in  the  other 
branch. 

All  the  information 
needed  to  accurately  tune 
in  a  RTTY  station  and  drive 
the  printer  is  in  the  output 
of  the  frequency  measure- 
ment section   of   the 


Constant 

Locations  In  Assembled  Listing 

CRIT1 

044A 

CRIT2 

044F 

CRIT3 

0454 

CRIT4 

0459 

CRIT5 

045  E 

KBDSTB 

0401 

KBD 

0408 

KBDW 

04E1 

PRINT 

040A  04E8 

MONITOR 

0429 

AUDIO 

0430  0433  043A 

PRINTER 

0479  04CE  04DC 

LEDDISP 

0468  0480  0487  0499  04A0 

7afa/e  1.  The  above  locations  will  probably  have  to  be 
changed  to  make  the  TU  program  run  on  a  different 
machine.  The  values  for  CR!T1,  CRIT2,  CRtT3.  CRIT4,  and 
CRIT5  will  depend  on  the  clock  frequency  of  the  com- 
puter being  used.  The  other  values  listed  are  port  numbers 
or,  in  the  case  of  PRINT  and  MONTTOR,  routines  in  the 
author's  ROM  monitor. 


pro- 
cir- 


gram.  With  analog 
cu[try,  at  this  point  one 
would  use  a  comparator  to 
decide  whether  a  voltage 
was  above  or  below  a 
criterion  level.  Having  a 
count,  not  a  voltage,  and 
having  the  power  of  the 
microprocessor  makes  pos- 
sible a  six-way  decision. 
Try  setting  up  comparators 
to  do  that  at  the  output  of 
a  phase-locked  ioop!  I  use 
the  various  possible  out- 
comes of  this  six-way  deci- 
sion to  light  up  a  row  of 
LEDs  on  the  front  panel  of 
my  computer.  As  the  re- 
ceiver is  tuned  across  a 
signal,  the  light  appears  to 
move  from  left  to  right  as 
the  audio  tone  goes  from 
low  to  high.  Fig.  7  il-  high  or  too 
lustrates    the    patterns     valid    RTTY 


observed.  The  effective- 
ness of  the  technique  is 
due  to  the  criteria  for  the 
comparisons  having  been 
chosen  in  such  a  way  that  a 
clear  indication  that  the 
signal  is  not  tuned  in  exact- 
ly on  center  is  given  before 
the  error  is  great  enough  to 
cause  inaccurate  printing. 
With  practice,  it  is  also 
easy  to  spot  shifts  which 
are  too  wide,  or  stations 
transmitting  ''upside 
down." 

The  mark-hold  and  low- 
pass  filtering  techniques^  I- 
use  are  also  examples  of 
simple  software  Implemen- 
tation of  functions  that 
would  be  relatively  comi 
plex  with  analog  circuits. 
Each  of  these  features  uses 
a  counter.  The  mark-hold  is 
controlled  by  the  noise 
counter.  This  register  is  in- 
cremented when  a  tone  too 
low  to  be  a 
signal    is    en- 


START     MVI  D,n  set  loop  counter 

MVI  0,0  reset  tinner  counter 

IN  AUDIO  get  input 

LOOP       MOV  B,A  store  it 

INRC  increment  timer 

IN  AUDIO  get  new  input 

CMP  B  compare  with  first  input 

JNC  LOOP  if  equal  to  or  greater  than  first  repeat  cycle 

DCR  D  otherwise  decrement  cycle  counter 

JNZ  LOOP  and  continue  timing  another  cycle 

MOV  A,C  when  done,  retrieve  the  total  count  and  show  it 

OUT  DISPLAY 

JMP  START  and  do  it  all  again 

Fig,  5.  The  S080  program  corresponding  to  the  flowchart  of  Fig.  4.  The  count  indicates  the 

duration  of  n  complete  cycles  of  the  audio  input  signal, 
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countered.  Valid  signals 
decrement  the  same  count- 
er. Limits  are  placed  on  the 
maximum  and  minimum 
values  the  noise  counter 
can  hold,  and,  after  each 
frequency  measurement, 
the  noise-counter  value  is 
compared  with  an  inter- 
mediate criterion. 

When  the  criterion  is  ex- 
ceeded, operation  of  the 
printer  is  supfH:essed.  With 
the  values  given  in  the 
listing,  printing  will  pro- 
ceed when  a  good  signal  is 
decoded  one-third  of  the 
time.  When  the  signal 
drops  out,  the  printer  is 
silenced  almost  immedi- 
ately, but  a  fraction  of  a 
second  of  steady  mark 
tone  at  the  beginning  of  a 
transmission  immediately 
enables  the  printer. 

The  low-pass  filter  also 
uses  a  counter,  which  I  call 
the  signal  counter.  Mark 
signals  increment  this 
counter  and  space  signals 
decrement  it.  The  counter 
is  limited  to  a  minimum 
value  of  zero  and  a  max- 
imum value  of  seven.  A 
mark  signal  is  sent  to  the 
printer  when  the  value  Is 
four  or  higher;  otherwise,  a 
space  signal  is  generated. 
Thus,  at  any  time,  the  print- 
er is  given  a  signal  cor- 
responding to  the  majority 
of  the  eight  previous  sam- 
ples of  audio  from  the 
receiver.    Without    some 


form  of  filtering  of  this 
sort,  the  information  in 
80%  of  the  received  signal 
is  lost,  since  the  printer 
itself  samples  only  20%  of 
each  bit. 

The  last  part  of  the 
listing  isn't  really  part  of 
the  RTTY  receiving  routine 
at  all.  This  is  a  simple  loop 
that  enables  me  to  use  the 
ASCII  keyboard  for  trans- 
mitting RTTY.  It  includes  a 
test  to  recognize  a  tC 
character  as  a  command  to 
leave  the  transmit  routine 
and  return  to  the  receive 
routine.  It  is  not  a  misprint 
that  the  keyboard  is  called 
by  a  different  port  number 
here  than  that  used  in  the 
control  section  of  the  pro- 
gram. I  decode  two  differ- 


ent port  numbers  for  my 
keyboard;  the  one  used 
here  Initiates  a  WAIT  state 
in  the  8080A  which  is  ter- 
minated by  the  falling  edge 
of  the  keyboard  strobe  sig- 
nal. This  allows  me  to 
simplify  the  coding  used 
for  getting  keyboard  input 
in  cases  like  this. 

It  would  be  cruel  to  pre- 
sent a  program  listing  of 
this  sort  without  pointing 
out  the  parts  of  the  pro- 
gram that  might  need  to  be 
changed  to  make  It  run  on 
another  system.  Table  1 
lists  the  instructions  which 
are  unique  to  my  own  com- 
puter. For  the  most  part, 
patching  the  program  will 
require  changing  only  I/O 
port  assignments  and  relo- 


cating addresses,  but  It 
should  be  noted  that  a  ma- 
jor and  crucial  difference 
between  my  computer  and 
most  others  is  the  clock  fre- 
quency. My  junk-box  crys- 
tal gives  me  a  clock  period 
of  694  ns  Instead  of  the 
usual  500  ns.  The  various 
criteria  constants  will  need 
to  be  reevaluated  to  suit 
the  timing  of  another 
system.  This  can  be  done 
experimentally  by  using  a 
calibrated  audio  oscillator 
(calibrate  it  with  the  timer 
progam!)  and  trying  dif- 
ferent values  for  each 
criterion,  using  the  tuning 
Indicator  to  check  results. 
For  example,  CRITERION3 
should  be  a  value  that 
causes  the  low  space  and 


high  mark  lights  to  blink  as 
the  audio  Input  is  rocked 
around  2210  Hz. 

Interfacing  and  Operation 

A  few  pieces  of  hard- 
ware external  to  the  com- 
puter are  needed,  of 
course.  At  the  input,  a  cir- 
cuit such  as  the  one  al- 
ready described  in  Fig.  1  is 
needed  to  convert  the  re- 
ceiver audio  to  digital 
levels.  It  will  help  if  a  bit  of 
audio  filtering  precedes 
this.  Fig.  8  shows  a  simple 
filter  which  gives  good  re- 
sults when  followed  by  the 
recommended  lOk-Ohm 
load.  The  .05-uF  capacitor 
should  be  chosen  to  give  a 
peak  at  around  2200  Hz. 
The    last    external    item 


Program  listing  for  RTTY  JU, 
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— •-ElCiT     TO   ST^TEIA   UQMiTOR 
— ^  EiCiT     TO    TRANSMIT     ROUTlM^ 


Fig,  6.  Flowchart  for  comptete  TU  program.  Note  the  S-way  partition  of  the  data  for  driv- 
ing the  tuning  display.  The  noise  counter  squelches  the  printer  when  there  is  too  nnuch 
noise  present  The  signal  counter  acts  as  a  post-detection  low-pass  filter. 


needed  is  a  driver  for  the 
teleprinter  loop.  Fig.  9 
shows  how  I  do  it.  A  high- 
voitage  transistor  can  be 
used  for  the  switch  if  one  is 
available.  The  piggyback 
circuit   shown    allows   the 


use  of  relatively  low- 
voltage  ''experimenter 
grab  bag"  power  tran- 
sistors to  switch  the  high- 
voltage  loop  current. 

For  initial  setup,  an  oscil- 
loscope  is   convenient   to 


allow  determination  of  the 
proper  audio  level.  1  usual- 
ly use  a  simple  audio  mon- 
itor connected  right  at  the 
computer  input  port  With 
this  arrangement  I  can  tell 


^k.os      ^loomH 


I 


i 


Fig.  8.  A  simple  2200'Hz 
filter.  A  lower-value  resistor 
will  widen  the  passband. 
Selecting  capacitors  from 
the  junk  box  is  the  easiest 
way  to  tune  the  filter. 

by  ear  when  the  audio  level 
is  adequate.  Tuning  is 
simply  a  matter  of  watch- 
ing the  LED  display  and 
making  corrections  when 
the  low  mark  or  high  space 
lights  begin  to  flash. 

As  I  said  at  the  start,  one 
of  the  advantages  of  soft- 
ware is  the  ease  of  modifi- 
cation. Just  sitting  down  to 
type  this  manuscript  made 
me  think  of  four  or  five 
changes,  and  I  just  had  to 
try  them  before  getting 
back  to  the  typewriter.  I'm 
sure  anyone  who  tries  this 
method  of  copying  RTTY 
will  come  up  with  other 
changes,  I  intend  to  do 
some  experimenting  with 
different  amounts  of 
averaging  in-  t-he  signal 
counter  and  different 
criteria  in  the  noise 
counter.  It  also  would  be 
possible  to  add  more  con- 
trol signals  to  instantly 
modify  the  criteria  and 
allow  for  different  shifts, 
-^.Enough  information  is  ex- 
tracted to  allow  the  gen- 
eration of  control  signals 
for  afc.  I  would  enjoy  hear- 
ing from  readers  who  un- 
dertake some  of  these  im- 
provements. ■ 


a,      STEADY  TONE.  TOO  LOW  TO  BE   Vj^LIO  hflARK 


b.      MARK   TONE,  TUNEO  A    LITTLE    LOW 


C-      MARK    TONE,  TUNED  CORRECTLY 


d,     RTTY   SIGNAL,   PROPERLY    TU«£D 


e.      HTTY    SIGNAL.   SM[FT    A   LITTLE    W10£ 


f       TONE    TOO   HfGH    TO  8E   VALID   SPACE 


Fig.  7.  Some  of  the  possible  combinations  seen  on  the  row 
of  LEDs  that  serve  as  a  tuning  indicator.  It  is  very  easy  to 
see  which  way  the  receiver  dial  should  be  tuned  to  main- 
tain good  copy.  O  =  on;  •   =  off. 
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Fig.  9.  A  TTL-to-60-mA  loop  interface  circuit.  Q3  and  Q4 
could  be  replaced  by  a  single  high-voltage  transistor.  This 
piggyback  circuit  is  a  useful  one  for  switching  high 
voltages  with  low-voltage  transistors.  In  my  station,  i  use 
two  unmarked  TO-220-type  power  transistors  from  a  "40 
for  $1.98''  special  pack. 
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Baudot  Hard  Copy  For  Your  SWTPC 


—  noisy,  but  cheap 


Tie  a  6800  to  a  five-level  Teletype^M. 


Garry  Caudell  K4HBG 
3125  Robin  Lynn  Drive 
Ashland  KY  41 101 


In  an  earlier  article 
(March,  1978),  t  dis- 
cussed the  use  of  a  simple 
search  program.  In  this  arti- 
cle, 111  explain  hardware 
and    software    to    tie    an 


SWTPC  6800  to  a  Baudot 
TeletypeTM 

Everyone  probably 
knows  the  disadvantages 
of  the  old  Baudot  ma- 
chines, such  as  being  slow, 
having  a  limited  character 
set,  etc.  However,  on  the 
plus  side,  they  are  cheap 
and  compatible  with  ham 
radio  operation.  If  you 
want  cheap  {but  slow)  hard 


copy,  or  if  you  want  to  use 
the  CRT  terminal  as  a  glass 
Teletype,  keep  reading. 

The  simplest  way  to  get 
hard  copy  is  to  use  the 
standard  SWTPC  MP-S 
board.  All  you  need  to 
build  is  the  clock  divider 
(see  Fig.  2).  Unfortunately, 
this  board  uses  an  ACIA 
(6850)  chip,  and  there  is  no 
way  to  tell  it  that  you  don't 


Fig.  1. 


need  all  eleven  bits  when 
you  really  need  only  seven 
(five  data  bits  plus  start 
and  stop  bits).  If  you  are 
willing  to  slow  down  the  al- 
ready slow  printer,  it  will 
think  that  the  extra  bits  are 
just  long  stop  bits.  Trying 
to  copy  this  way  would  not 
work  on  anything  that  was 
sent  at  near-synchronous 
speed.  The  program  would 
need  to  be  changed  to  ac- 
commodate an  ACIA  (see 
listing  2  in  Fig.  4). 

The  circuit  I  used  to  in- 
terface my  SWTPC  6800 
computer  to  my  Model  15 
Teletype  is  an  expansion  of 
the  circuit  used  by  Mark  J. 
Borgerson  in  his  article  in  73 
(November,  1976).  It  has  a 
PIA  (6820)  controlling  a 
UART(S-1883).  All  connec- 
tions into  the  PIA  are  iden- 
tical to  those  used  by  the 
MP-L  board. 

The  clock  for  the  UART 
is  derived  from  the  600- 
baud  clock  divided  by  13. 
If  you  are  using  the  1.843- 
MHz  crystal  recommend- 
ed by  Motorola  for  the 
MC14411  baud  generator 
chip,  this  comes  out  slight- 
ly high.  If  you  are  using  the 
crystal  which  SWTPC  rec- 
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Release  Yourself 

A  broken  tile,  a  rusty  sword,  the  timeworn  remnants  of  a  medieval  tapestry; 
Nothing  sparks  the  imagination  more  than  these  fragile  reminders  of  another 
place,  another  time,  another  way  of  life  .  ,  ,  nothing,  that  is,  save  the  prospect 
of  living  it.  That's  why  Santa  Paravia  and  Fiumaccio  is  fast  becoming  a  national 
fad  among  avid  computer  gamers  and  computer  professionals  alike.  Why  not  get 
in  on  the  fun  today? 


This  superb  simulation  casts  up  to  six  lords  and  ladies  as 
competitors  in  a  race  for  the  rule  o£  their  respective  15th  cen- 
tury Italian  city-states. 

Each  player  begins  with  1,000  Florins,  a  small  parcel  of 
land,  a  suitable  complement  of  serfs,  and  a  prewritten 
obituary  and  time  of  death.  Life  was  short  back  then,  so  you'd 
better  move  quickly  ,  ,  .  from  this  point  on  you're  on  your 
oivn, 

HARVEST 

The  winter  ended,  the  grain  steward  reports  the  minimum 
grain  amount  necessary  to  feed  your  people;  depending  on 
how  much  of  your  reserves  were  eaten  by  rats,  you  may  need 
to  purchase  additional  grain.  Underfeeding  will  cause  many 
serfs  to  die,  and  will  also  severely  lower  the  birth  rate.  If  you 
fared  the  winter  well,  you  may  be  in  a  position  to  sell  surplus 
grain  or  to  overfeed  your  people,  which  will  cause  a  higher 
birth  rate  and  attract  serfs  from  less  fortunate  neighboring 
towns — something  you  should  consider  if  you  plan  to  purchase 
additional  land  for  farming. 

You  can  also  speculate  in  land  and  grain  at  this  time.  The 
price  may  vary  from  year  to  year,  but  an  average  increase  is 
certain. 

TAXES 

You  must  now  decide  the  levels  of  taxation  for  your  com- 
munity. As  in  real  life,  the  consequences  of  your  decisions  are 
far-reaching:  Set  the  customs  tax  too  high,  and  businesses  will 
suffer;  a  high  income  tax  won't  sit  well  with  the  wealthy;  and 
an  overburdening  sales  tax  has  got  to  cut  down  receipts  at  your 
markets.  Experiment,  and  you're  sure  to  find  a  policy  that  will 
work  well  with  your  present  economy — ^but  changes  will  sure- 
ly be  needed  as  your  community  grows. 

You  ve  also  got  to  decide  a  policy  for  justice.  Will  you  be 
very  fair  (costs  money,  but  is  great  for  the  economy)  or 
outrageous  (taking  bribes,  selling  justice  to  the  highest 
bidder)?  A  lenient  stance  will  attract  more  serfs,  while 
outrageous  justice  will  soon  have  them  fleeing  to  more  pleas- 
ant surroundings. 

MAP  PHASE 

The  cornputer  will  now  draw  a  detailed  map  of  your  area. 
From  this  map  you  will  be  able  to  determine  the  adequacy  of 
your  defenses,  the  ratio  of  workers  to  acreage,  the  number  of 
woolen  mills  and  market  places,  and  the  size  of  your  castle  and 
cathedral. 

PUBLIC  WORKS 

Your  treasury  laden  with  the  fruits  of  a  year's  labor,  you  can 
now  purchase  a  woolen  mill  or  two,  or  invest  in  more  market 
places.  Maybe  you'll  decide  to  increase  the  size  of  your  castle. 
If  you  feel  that  more  clergy  support  might  hasten  your  rise  to 
the  throne,  build  another  wing  on  your  cathedral.  If  your  land 
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area  has  grown  quickly,  this  might  be  the  time  to  arm  another 
unit  of  serfs  for  your  regions'  defense.  Your  computer  will  now 
look  back  at  what  youVe  accomplished  in  the  last  year,  and 
decide  if  you  merit  a  higher  title, 

OBITUARY 

At  this  point,  the  computer  will  check  to  see  if  you've 
reached  ''the  fullness  of  time."  If  so,  it  will  print  the  year  and 
cause  of  your  death,  and  your  highest  rank  obtained. 
Although  the  computer  will  no  longer  offer  your  turn,  the 
statistics  of  your  reign  will  be  kept  in  the  comparison  table  un- 
til the  game's  end.  Since  it's  whoever  reaches  the  throne  first, 
or  achieves  the  highest  title  before  death  who  wins  .  .  .  you 
could  still  wind  up  the  winner.  In  any  case,  you're  sure  to  end 
the  game  a  little  wiser— and  chomping  at  the  bit  to  play 
again. 
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ommends,  itwill  be  slightly 
low.  In  either  case,  it  is  as 
close  as  the  rest  of  the 
baud  rates,  if  you  follow 
SWTPC  recommendations. 
(I  don't  know  why  SWTPC 
did  this.)  This  circuit  works 
vvell  and  gives  one  less 
variable,  as  compared  to 
using  a  tunable  oscillator 
(one  less  confusion  factor 
when  trying  to  get  the  thing 
working). 

The  A-side  of  the  PIA  ties 
to  the  receive  data  side  of 
the  DART,  with  bit  7  used 
for  a  data  ready  Indication. 


CA2    is   used   to   clear  the 
UART. 

The  B-side  of  the  PIA  is 
used  as  an  output  to  drive 
the  UART,  with  bit  7  used 
as  an  input  to  poll  the 
UART  for  a  buffer  empty 
signal.  CB2  is  used  to 
strobe  the  UART  to  tell  it 
when  to  transmit  data. 

1  found  it  useful  to  con- 
nect the  UART  reset  to  the 
SWTPC  reset  (through  a 
7404  inverting  gate).  This 
may  not  be  necessary,  as 
most  UART  circuits  do  not 
require  a  reset,  but  simply 
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Fig,  2,  Build  this  only  if  you  are  going  to  use  the  MPS 
board.  Don't  jumper  any  baud  rate  on  the  board. 


ground  this  pin.  I  felt  that  if 
the  UART  did  need  a  reset, 
this  would  be  well  worth- 
while to  include. 

Data  in  and  data  out  are 
buffered  by  the  7404  gates 


and  by  4N33  optical  cou- 
plers. 

In  my  system,  the  output 
is  in  series  with  the  base  of 
my  loop-keying  transistor. 
This  allows  the  printer  to 


Fig.  3.  Program  listing  7. 
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Fig.  4.  Program  listing  2,  If  you  reassemble  the  entire  pro- 
gram, NOPs  [lines  1290-'! 295]  can  be  omitted. 
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Operate  either  from  my 
ST-5  or  the  computer,  with- 
out doing  any  switching. 
Similarly,  the  input  is  a 
resistor  in  the  loop  which 
allows  either  the  keyboard 
or  the  ST-5  input  to  the 
computer. 

Construction 

I  am  sorry  to  say  that  I 
do  not  have  a  nice  printed 
circuit  board  to  build  this 
gadget  on.  Mine  is  hand- 
wired  on  a  piece  of  vector- 
board  which  is  the  same 
size  as  the  SWTPC  I/O 
boards  and  has  the  same 
plug  arrangement.  For  no 
good  reason,  I  put  it  on  slot 

Program 

The  program  to  convert 
ASCII  to  Baudot  (see  Msting 
1)   is   noteworthy  only  be- 


cause of  the  ease  of  relo- 
cating it.  If  you  have  a 
block-move  program,  only 
the  memory  locations  in 
lines  1130,  1210,  and  1220 
have  to  be  changed.  From 
here  on,  relative  or  indexed 
addressing  is  used. 

The  first  part  of  the  pro- 
gram (1040-1110)  consists 
of  a  [ookup  table  to  con- 
vert Baudot  to  ASCII,  In 
the  table,  the  conversion  is 
accomplished  by  pointing 
the  index  register  at  the 
start  of  the  table  and  using 
the  ASCII  character  (6-bit 
form)  as  an  offset.  Line  feed 
and  carriage  return  are 
handled  as  exceptions.  No 
other  control  characters 
are  allowed  (bell  might 
have  been  useful). 

Space  is  handled  as  an 
exception  because  some 
machines  are  set  up  for  un- 


Home-brew  I/O  board. 


shift  on  space.  In  the  pro- 
gram, space  is  handled  as  a 
letters  character  only. 

The  CI  NT  (1120-1140) 
subroutine  is  used  to  re- 
store the  flag  so  that  the 
PiA  will  be  initiated  after  a 
reset. 

OUTEEE  (1150)  is  the 
point  to  branch  to  in  order 
to  output  a  character  in 
"A"  accumulator  (just  like 
MIKBUC).  The  first  thing  it 
does  (lines  1150-1160)  is  re- 
ject any  lowercase  ASCII. 
Next,  it  stores  the  index 
register  and  points  the  in- 
dex register  to  the  start  of 
the  conversion  table  (lines 
1210-1220). 

In  nne1230,  the  program 
makes  sure  that  we  are 
talking  about  7-bit  ASCII 
and  then  saves  the  "B"  ac- 
cumulator (line  1240). 

The  test  in  line  1 260  is  to 
see  if  the  PIA  has  been  ini- 
tialized or  not.  It  does  this 
by  checking  to  see  what  is 
stored  in  LAST+1  (line 
1510).  If  it  sees  a  negative 
value  ($FF),  it  will  go 
through  the  INT  portion 
(1290-1340)  which  will  ini^ 
tialize  the  PIA,  clear  the 
last  flag,  and  put  the  print- 
er in  letters  shift. 

If  it  sees  a  nonnegative 
value,  it  will  jump  around 
this  section.  All  this  means 
that,  if  you  have  reset  the 
computer,  you  need  to  re- 
store the  $FF  in  LAST-f. 
This  is  the  purpose  of  the 
CI  NT  routine. 

Lines  1350-1470  check 
for  carriage  return,  line 
feed,  and  space.  If  it  finds 
them,  it  substitutes  values 
for  them  so  they  can  be 
printed.  Line  1472  rejects 
all  other  control  charac- 
ters. Line  1480  converts  the 
character'  to  6-bit  ASCII, 
and  then  it  is  stored  to  be 
sent  later  (1490). 

In  6-bit  ASCII,  if  the 
character  is  less  than  hex 
20,  it  is  a  letter  of  the 
alphabet,  so  we  should  be 
in  letters  shift. 

If  it  is  greater  than  hex 
20,  we  should  be  in  figures 
shift.  Line  1500  reduces  the 
character  to  either  a  hex  20 
or    a    zero   value.    This    is 


compared  to  the  value  in 
LAST  +  1  (line  1510)  to  de- 
termine if  the  printer  is  in 
the  correct  shift.  If  it  is  in 
the  correct  shift,  the  pro- 
gram jumps  ahead  to  send 
the  character;  otherwise, 
the  appropriate  shift  is  sent 
(1550-1630). 

ASEND  (1640)  branches 
to  send  the  character  then 
to  SAVX  (1680)  to  restore 
index  register  and  ''8"  ac- 
cumulator and  return. 

Lookup  (1710)  does  the 
actual  conversion  and 
stores  the  Baudot  charac- 
ter in  SEND  +  1.  In  lines 
1730-1750,  the  UART  is 
tested  to  see  if  it  is  ready 
for  a  new  character.  1760- 
1 770  sends  the  character  to 
the  UART,  1780-1820 
strobes  the  UART  to  telt  it 
that  the  character  can  be 
sent. 

Software  to  input  a  char- 
acter is   listed   in  the   No- 
vember article  and  will  not^ 
be  repeated  here. 

These  two  programs  do 
not  represent  a  complete 
system  for  RTTY  operation, 
but  rather  a,  set  of  sub- 
routines to  be  incorpo- 
rated in  such  a  system.  A 
complete  system  would 
need  a  software  FIFO  and 
some  form  of  sense  switch 
operation,  so  you  would 
automatically  5w^tch  from 
the  input  program  to  the 
output  program  when  your 
transmitter  is  keyed. 

The  program  listed  here 
can  be  used  to  give  hard 
copy  on  your  existing  pro- 
gram.- 

The  procedure  for  find- 
ing the  correct  places  and 
the  patching  procedures 
were  outlined  in  my  earlier 
(MarcM9781  article. 

1  would  like  to  say  that  I 
am  not  sure  how  much  of 
this  is  my  own  work  and 
how  much  was  Doug 
Schwab  WA42V1's.  Any- 
how, thanks  to  Doug,  and 
thanks  to  the  repeater 
gang.B 

Reference 

Mark  J.  Borgersen,  '^Baudot  to 
ASCII,"  73  Magazine,  Novem- 
ber, 1976. 
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FOR  BEST  PRICE  AND 
FAST  DELIVERY 


CALL 


-t600-325-3636 


TOLL  FREE 


YOUR  RAIMGE... 

With  the  RPT-1B  Repeater.  Backed  by  Standard  Com- 
municalions'  years  of  experience  in  producing  quality 
repeaters  for  the  ccmmerciai  ard  arnateLT  market,  this 
superior  10  watt  VHF  repeater  operates  on  a  single  pair  of 
channels  m  *he  ^43-149  MHz  range,  it  contains  separate 
transmitter  and  receiver  assemblies  for  the  re-transmis- 
sion  of  signals  and  a  COR/TIMER  for  control  of  the 
swiiching/timing/moritoring  functions  of  the  system.  In 
aodition,  an  optional  private  channel  unit  may  be  installed 
as  an  accessory  It  may  be  operated  in  either  a  repeat  or 
duplex  mode.  Priced  under  $850  from  your  dealer. 

Write  today  for  a  FREE  Catalog  Sheet  or  see  your  "^^^ 
nearest  Standard  Communications  Dealer.  p.o. 


Standard 

Communications 

Box  92151,  Los  Angeles.  California  90009 


FAST  SCAN  ATV 


ALL  YOU  NEED  IN  ONE  BOX 


Show  the  shack*  home  movies,  cotnpu1«r  games,  efc. 
Connect  to  the  ant.  temiinaEs  of  anv  TV  s«t,  add  a  good 
450  antenna,  a  camera^  and  you  are  there . . . 

•  10  Wans  peak  Rf  output- Specify  434.0  or  439.25  MHz 

•  Subcarrier  sound  witn  plenty  of  mic  gain  for  distance 
pick-up. 

•  8  MHz  bandwidrK  high  resoiutlon  necessary  for  com- 
puter alphanumeric?  and  color. 

-  Tuneable  converter  covers  420  to  450.  (Covers  CH  2,  3] 

•  Contains  AC  to  1 2VDC  regulated  3  AMP  power  supply. 
»  Only  $399.00  direct  mail.  Check,  Money  Order,  VISA. 
Send  S..A.S.E-  for  catalog  of  ATV  Modules  and  PC  Goards- 


HITACHI  HV-62U  TV  CAM£RA $239  ppd. 

•  Sener  than  500  line  resolution,  7  watts  on  J 1  TV  AC 

•  Small  4x25/8x8  inches.  Can  run  on  12vdc  @  230ma. 

•  10,000:  1  automatic  light  compensation.  Lens  included. 
Send  SASE  for  catalog  of  ATV  and  UHF  products  VI5A  or 
MC  orders  ca  11(2 1 3)  447-4565. 


P.C:  ELECTRONICS 

Maryann  2522  PAXSON  Tom 

WB6YSS       ARCADIA.  CA  91006         vV60RG 


q)EflLER  DIRECTORY 


Fontana  CA 

Wecarr>  the  rollowing;  ICOM,  MidJar^d.  Am- 
com,  DenTron.  Kt,M.  Swan,  Drake,  Ten-Tec, 
Wikon,  SST.  MIM,  Hy-Gain,  Lunar,  Nye- 
Viking.  B&W,  Redi-kiiowatt,  CushCraft, 
Moslcy,  Big  Signal.  Pipe,  etc.  Full  Service 
Store  Fanlans  EJevrironics.  S62S  Sierra  Ave, 
Fontana  CA  92335,  «22'7710. 

Santa  Clara  CA 

Bay  area's  newest  Amateur  Radio  store.  New  & 
used  Amateur  Radio  sales  &  service.  We  fea- 
ture Kenwood.  [COM.  Wihon.  Yaei;j,  .Adas. 
Ten-Tec  &  many  more.  Shaver  Radio,  3550 
Lochinvar  A  venae,  Santa  C(ara  CA  95051. 
247-4220. 

Denver  CO 

Evperimerner'i  ^^aradise!  Eictironic  and 
mechanical  components  for  ^:omputcr  people, 
audio  people,  hams,  robot  buildcrj,  expcri- 
mencCTS.  Open  six  d<iys  a  woek.  Gateway  Ekc- 
tronics  Corp.,  2839  W.  44th  Ave.,  Denver  CO 
80211,  458-5444. 


New  Castle  DE 

Paul  WA3QPX,  Rob  WA3QLS-Serving 
ama;eurs  in  southern  New  Jersey,  Delaware, 
and  Maryland  wiih  the  largesi  stock  cf  amateur 
equipment  and  accessories  in  Delaware. 
Delaware  Amateur  Supply,  71  Meadow  Road, 
New  Castle  DJE  19720,  328-7728- 


Columbus  GA 

KENWOOD^YAF^U^DRAKE 

The  world's  most  fantastic  amatour  show- 
roorn!  You  gotta  see  it  to  believe  it!  Radio 
WholesalCj  Zbl2  Auburn  Avenue,  CoJunibus 
GA  31906,  56] -7000. 


Tell  them  you  saw 
their  name  in  73 


Preston  ID 

Ross  WB7BYZ,  has  the  Largest  Stock  of  Ama- 
teur Gear  in  the  [mermountain  West  and  the 
Best  Prices.  Call  me  for  all  your  ham  needs. 
Ross  DlslribulinR,  78  So.  State,  Preston  ID 
83263,  852-0830. 


Terre  Haute  IN 

Your  ham  headquaners  lccat<;d  in  the  heart  of 
the  midwest.  Hoosier  tiectronics.  Int.,  43B 
Meadows  Shopping  Center,  P.O.  Box  2001, 
Torre  Ha^iit  IN  47«02,  238-1456. 


Littleton  MA 

Tne  ham  store  of  N.E.  you  can  relv  on.  Ken- 
wood, ICOM,  W:Ison.  Yaesu,  Dcr.fron,  KLM 
amps,  B&W  switches  &  wattmeters,  Whistler 
radar  detectors.  Bearcat,  Regency,  anteimasby 
Ursen,  Wilson,  Hustler,  GAM.  TELECOM 
Inc.  ComrmjnicaiJons&  KJecfronics,  67S  Great 
Rd.,  Rt,  119,  Utikion  MA  Q14«),  4*6-3040. 


Laurel  MD 

We  stock  Drake,  Icom,  Ten-Tec,  Swan, 
Tempo.  Der^tron,  DSI.  KDK,  Wilson,  Midland 
and  others.  Call  toil  free  800-638-^486,  The 
Comm  Center,  Inc.,  Laurel  PIbm,  Rie.  198, 
h»urtl  MD  208ID. 


St,  Louis  MO 

E^tperimcnter's  paradise!  Eleeironic  and 
mechanical  components  for  computer  people, 
audio  people,  hams,  robot  builders,  experi- 
menter<i.  Open  m  days  a  week.  Gateway  Elec- 
Ironks  Corp.,  8123-25  Page  Blvd.,  St.  Louts 
MO  63130,  427-6116. 


Camden  NJ 

X-tiand  {&  otfier  frequencies)  Microwave 
Components  &  Equipmeni.  Laboratory  Grade 
Test  Instruments,  Power  Supplies,  lOOO's  in 
stock  at  ail  times,  BUY  &  SELL  all  popular 
mako— HP,  GR,  FXR,  ESI.  Sorensen,  Sinecr, 
etc.  Ijectronic  Research  Labs,  1423  Ferr*"  .■Vve,, 
Camden  NJ  031(M.  541-4200. 


North  Arlington  NJ 

Co!Ji:i>.,  General  Radio,  Ti'kironiv,  Hewlcii 
Packard,  Radio  saie^ 'service  Cash  or  tradv 
for  lubc^  or  iiear.  Ted  W2KI  W.  DCO.  l^C, 
10  Sdiuyler  Avenue,  No.  ArJingtort  ^J  07032 
998-4246. 


Syracuse  NY 

We  Deal.  We  Trade.  We  Discount,  We  Please: 
Yaesu.  Kenwood,  Drake.  ICOM,  Ten- Tec, 
Swan.  DenTron,  Midland,  CushCraft.  KLM, 
Hy-Gain,  etc.  Complete  2- way  service  shop! 
Ham-bone  Radio  (div.  Stereo  Repair  Shop) 
3206  Erie  Blvd.  EflM,  Syracuse  NY  13214, 446- 
2266. 

Syracuse-Rotne-Utica  NY 

Featuring:  Yaesu,  iCOM,  Drake,  Atlas,  Den- 
Tron, Ten -Tec,  Swan,  Tempo,  KLM,  Hy- 
Gain,  Mosity.  Wilson,  Larsen,  Midland 
South  west  Technical  Products  You  won't  b^ 
disappointed  v. -in  equipment /service.  Radio 
World,  Oneida  County  Airporl-Tcrminfll 
Building,  Oriskany  ^Y  13424,  337-2622, 

CleveJand  OH 

Need  service  on  your  late  model  or  old  lirne 
equipment?  We  service  all  mikes  and  models. 
Rates  S19-96  hr.  Call  or  write.  Conimurtica- 
tiorw  World,  Inc.,  478S  Slate  Rd.,  Cleveland 
OH  44109,  398-6363. 


Scrantott-PA 

[COM,  Bird,  CushCraft,  VHF  Engmeerins, 
.Antenna  Specialists,  Barker  &  Williamson, 
CDE  Rotators,  Ham-Keys,  Belden,  W2AU/ 
W2VS,  Shure,  Regency,  CES  Touch-Tone 
pads.  Radio  Amateur  CalJbooks.  LaRue  Elec- 
tronics, 1112  Crandvievt  St.,  Scr^nton  P,^ 
18SQ9>  343-2124. 

Souderton  PA 

Tired  of  looking  ai  ads  ???  Come  and  try  our 
Eiew  and  used  equipment  yourself — personal 
advice  trofTi  o*Jr  iiaf  fii  60  years  combined  ham 
experience.  Electronic  Exchange,  136  N.  Main 
St.,  Soudgrton  PA  18964,  723-1200. 

Houston  TX 

F..\perimenter's  paradise!  Electronic  and  me- 
chanical components  for  computer  people, 
audio  people,  hams,  robot  builders,  ex- 
perimenters. Open  six  days  a  week.  Gstteway 
tJecironics  Inc.,  8932  Clarkcresi,  Hou^ionTX 
77063,  978-6575. 

Port  Angeles  W  A 

Mobile  RFl  shielding  for  elimination  oJ  igni- 
tion and  alternator  noises.  Bonding  straps. 
Components  for  ''do-it-yoursdr'  projeccs. 
Plenty  of  tree  advice.  Estes  Enjiineerinyj,  930 
Marine  Drive,  Port  AriReles  WA  98362,  457- 
0904. 


DEALERS 

Your  company  name  and  message  can  con  fain 
up  10  25  -ivords  for  as  hi  tie  as  Si  50  yearly 
{prepaid),  or  SIS  per  month  (prepaid 
quarterly).  No  mention  of  mail-order  business 
or  area  code  permitted^  Directory  text  and  pay- 
ment must  reach  us  4S  days  in  advat:ce  of 
publication.  For  example,  advertising,  for  the 
August  issue  must  be  in  our  hands  by  June 
fSth.  Mcul  to  73  Magazine,  Peterborough  NH 
03458,  A  TTN:  Aline  Coutu. 
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InSlanf  Software  New  Releases 


Math?  Model  Rocketry?  TRS-80* 
Utilities?  There's  something  for 
everyone  In  this  batch  of  new 
releases  . . .  which  ones  have  you 
been  waiting  for? 


Ask  for  Instant  Software  at  your 
local  computer  store,  use  the  han- 
dy order  blank  on  page  91,  or  just 
get  out  your  credit  card  and  call 
Toll  Free  1-800-258-5473. 


TRS-80 


Level  tl 


FINAWCIAL  A$^£&7ANT  Compute  the  fic;ures  for  a  v/ide 
vafieiy  of  business  needs,  incsuded  are: 

•  DepTGCiation— This  program  lets  you  ligu re  deprecia- 
tion on  equipment  in  five  different  ways. 

•  Loan  Amortization  Schedule— Merely  enter  a  few 
essential  factors,  and  your  TRS-80  will  display  a  com- 
plete breakdown  of  ali  costs  and  schedules  of  payment 
for  any  loan. 

•  Financier— Tliis  program  performs  thirteen  ccnimor 
financiaJ  calculations.  Easily  hardies calcuiations  on  in 
vestments,  deprecialion,  and  loans. 

•  1%  ForecastFng  — Use  this  simple  program  to 
forecast  sales,  expenses,  or  any  other  historical  data 
series. 

All  you  need  is  a  TRS  80  Level  II  16K.  Order  No.  0072R 
S7.95 

TK40  UTPUITV  ■  Ever  wonder  how  some  programmers 
give  thfilr  pro^jrams  that  professional  look?  instant  Soft- 
ware has  the  answer  with  the  TRS-80  Utility  1  package. 
Included  are: 

•  REN UM— Now  you  can  easily  renumber  any  Level  11 
program  to  make  room  for  modification,  or  to  ciean  up 
the  listing. 

•  DUPLIK— This  program  will  let  you  duplicate  any 
BASIC,  assembler,  or  machine-language  program,  verify 
the  data,  merge  two  or  more  programs  mto  ore  data 
block,  and  even  copy  Level  I  programs  on  a  Level  II 
machine,  For  TR5-80  Level  1 1  16K.  Order  No.  0081 H  S7.95. 


INSIANT  SOFTWARE 


i 


TRS-SO*  Utility  1 

•  OUPLIK  — Cassette  Duplication 

•  RENUM  — Program  Renumbering 


sjr\  fli  TtitAjf  ftif?fl**1"0' 


0031 R  In-.Unl  Saft^jnj  !iw    PdnrCoroJC  h  hf  H  OiiSfl  US  A  £^.f:ff 


Tn^H  UTILITV  2  Let  Instant  Software  change  the 
drudgery  of  editing  your  programs  into  a  quick,  easy  jol^. 
Included  in  this  pacl^age  are: 

•  CFETCH— Search  througfi  any  Level  II  program  ;ape 
ancJ  gel  ine  file  names  for  ail  ihe  programs.  You  can  also 
merge  BASIC  programs,  with  consecutive  line  numbers, 
into  one  program. 

•  CWR1TE— Combine  sub?^oLtlnes,  that  work  m  dif 
ferent  memory  locations  into  one  program.  Tnis  v,fOi"Ks 
with  BASIC  or  machine-language  programs  and  gives 
you  a  general  checksum. 

This  package  is  just  the  thing  for  your  TRS-80  Level  II 
16K,  Order  No.  0076R  $7.95 


tfOUSEHOLD  ACCOUNTANI  Let  your  TRS-SO  help  you 
oui  wrh  n:my  oryouroaiiy  f"*usehold  calculations.  Save 
time  and  money  with  these  fine  programs. 

•  Budget  and  Expense  AnatysPs— You  can  c^iange 
budgeting  into  a  more  pleasant  job  with  this  prog.i^am. 
With  nine  sections  for  income  and  expenses  and  the  op- 
tion for  one-  and  three-mor.lh  reviev;  c^  year  totals,  you 
can  see  v^here  your  money  rs  going. 

•  Life  Insurance  Cost  Comparison— Compare  the  cost 
ot  various  life  insurance  policies.  Find  out  the  difference 
m  price  between  term  and  whole  life.  This  program  can 
store  and  display  up  to  si;(  different  results. 

•  Datebook— Record  ali  those  important  dates  in  your 
life  for  fast,  easy  access.  The  program  has  all  major 
holidays  already  included. 

All  you  need  is  TRS-80  Level  II  16K.  Order  No.  0069R  S7.96 

MODEL  nOCICET  ANALYZER  AND  PHE-FUQMT  CHECK 
Let  your  TRS-30  help  you  enjoy  the  fast-growing  hobby  of 
model  rocketry.  The  compiementary  prcQ'ams  included 
are: 

•  Model  Rocket  Flight  History  Pfedictton— This  pro- 
gram will  compute  the  flight  characteristics  for  almost 
any  model  rocket.  Engine  and  body  tube  data  included 
covers  Estes,  Centuri.  Flight  Systems,  A,\/.l.  Astroport, 
C.M.R,,  and  Kopter  products. 

•  Weather  Forecaster— Before  you  launch  your  rocket, 
get  an  uptothe-minute  weather  forecast.  Justenteryour 
location,  elevation,  average  temperatures  for  January 
and  July,  and  oaronetric  p^essi^re.  Youll  be  the  short- 
range  weather  forecaster  for  your  local  area. 

For  a  successful  launch,  you'll  need  TRS-80  Level  II  16K. 
Order  No.  0024R  S7.95 

T-uAnMCc  f^Q^  yQL'  can  have  the  ber^efits  cf  computer- 
assisted  instruction  right  in  your  own  home  The  pro- 
grams allow  you  to  input  any  number  of  questions  and 
answers.  Using  this  data,  the  computer  will  prepare 
several  types  of  tests,  qui;?  students,  provide  up  to  three 
"hints"  per  question— even  offer  graphic  rewards  for 
younger  children,  all  at  the  user's  discretion.  Perfect  for 
parents,  teachers,  or  anyone  faced  with  learning  a  lot  cf 
material  in  the  shortest  possible  time.  Furnished  with 
blank  data  cassette. 

Teacher  requires  a  16K  Level  II  TRS-SO.  Order  No.  0065R 
59.95. 


PET 


TUFIF  AND  TAftQET  Whether  on  the  field  or  in  the  air, 
you'll  have  fun  with  Turf  and  Target  package.  Included 
are: 

•  Quarterback— You're  :he  quarterback^  as  you  try  to  get 
the  pigskin  over  the  goal  hro.  You  can  pass,  :  .jnt,  hand 
off,  and  see  :he  results  of  your  nlay  us4..r5,  the  PET's 
superb  graphics. 

•  Soccer  II  — Play  the  fas: -action  game^f  soccer  with 
four  playing  options.  The  computer  can  play  aseT,  play  a 
Single  player,  two  players  with  computer  assistance,  and 
two  players  without  fielp. 

•  Shoot— YouVe  the  hunter  as  you  try  to  shoot  the  bird 
out  of  the  air.  The  PET  will  keep  score. 

•  Target— Use  the  numeric  keypad  to  shoot  your  puck 
into  the  home  position  as  fast  as  you  can. 

To  run  and  score  all  you'll  need  is  a  PET  with  8K.  Order 
No.  0097P  $7.95 

AnCADE  I  This  package  combines  an  e?(Citing  outdoors 
sport  with  one  of  America's  most  popular  indoor  sports: 

•  Krte  Fight— It's  a  national  spon  in  India,  After  you  ana 
a  friend  have  speit  several  hours  maneuvering  your  kites 
across  the  screen  of  your  PET,  you'll  know  why! 

•  Pinball— By  far  the  finest  useof  the  PET's  exceptional 
graphics  capabilities  we've  ever  seen,  and  a  heck  of  a  lot 
of  fun  to  play  to  boot. 

Requires  an  8K  PET.  Order  No.  0074R  $7.95. 


ARCADE  II  Ore  challenging  memory  game  and  two  fast- 
[■■;!:v:d  :ict  :)n  games  make  this  one  package  the  whole 
family  v^U!  enjoy  for  some  time  to  come.  Package  In- 
cludes: 

•  UFO— Catch  the  elusive  UFO  before  it  hits  the 
ground! 

•  Hii— Better  than  a  skeei  shoot.  The  target  rema  ns 
stationary,  but  you're  moving  all  over  the  place. 

•  BJockade— A  two-player  game  that  combines  strategy 
and  fast  reflexes. 

Requires  8K  PET.  Order  No.  O045P  $7.95. 


Apple 


WATH  TUTOR  I  Parents,  teachers,  students,  nov.' you  can 
turn  your  Apple  computer  into  a  mathematics  tutor.  Your 
Children  or  students  can  begin  to  enjcy  ther  math 
lessons  vvjih  these  programs: 

•  Hanging  — Perfect  your  skili  with  decimal  numbers 
v^hile  you  try  to  cheat  the  hangman. 

•  Spellbinder-  Cast  spells  against  a  competing  magi- 
cian as  you  practice  working  with  fractions. 

•  Whole  Space— While  you  exercise  your  skill  at  using 
whole  numbers,  your  ship  attacks  the  enemy  planet  and 
destroys  alien  spacecraft. 

All  programs  have  varying  leveJs  of  difficulty.  All  you 
need  ;s  Applesoft  11  wjth  your  AopT^  11  24 K.  Order  No. 
0073A  $7.95 


UATH  TtlTQfl  h  four  Apple  computer  c&n  go  beyond 
game  playing  and  become  a  mathematics  tutor  for  your 
children.  Using  the  technique  of  immediate  positive  rein- 
forcement, you  can  make  math  fun  with: 

•  Car  Jump— Reinforce  the  concept  of  calculating  area 
while  having  fun  making  your  car  jump  over  the  ramps. 

•  Robot  Duel  — Practice  figuring  volumes  of  various 
containers  while  your  robot  *iQhts  against  the  comput- 
er's mechanical  man. 

•  Sub  Attack— Take  the  mystery  out  of  working  with 
percentages  as  your  submarine  sneaks  into  the  harbor 
and  destroys  the  enemy  fleet, 

Al  you  need  is  Applesoft  M  with  your  Apple  11  and  20K. 
Order  No.  0098A  S7.95. 

*A  trademark  of  Tandy  Corporation 

"A  trademark  of  Apple  Computer  Inc, 

"""A  trademark  of  Commodore  Business  Machines  Inc, 


Instant  Software 


Has  It  All... 


TRS-80 


Level  I 


KWfCSHTS  QUIST-£^OHpT  CHASEiMQBSE  itaCE  This 
varied  package  of  one-piayer  games  will  grve  you  hours 
of  fun, 

•  Knight's  Quest— Battle  deTions  to  gain  treasure  and 
become  a  fuli-fledged  knight. 

•  Robot  Chase— Destroy  the  deadly  robots  without 
electrocuting  yourself. 

•  Horse  Race— Place  your  bet  and  cheer  your  horse  to 
the  finish  Ifr^e. 

These  programs  require  a  TRS-30  Level  I  t6K.  Ofdef  No. 
0003R  $7,95- 

S^V^Ct  TT^f^K  HI  Let  yourseff  go  to  the  far  ends  of  the 
solar  systenn— and  beyond.  This  package  includes: 

•  Stellar  Wars— Shoot  down  the  Tie  fighters  and 
destroy  the  Death  Star. 

•  Planetary  Lander— Land  your  spacecraft  and  plant 
your  flag  across  the  soiar  system. 

These  one  player  games  require  a  TRS  80  Level  !  4K. 
Order  No.  0031FI  S7.95. 

llr^^lH-irr  All  £L3a.■GLJ^5GATSiD0VE]En  mis  pack- 
age of  three  programs  is  tun  for  the  wnole  family.  Includ 
ed  are: 

•  Destroy  All  Subs— Hunt  down  enemy  stibs  while 
avoicing  mines  ana  torpedoes.  A  one-player  game. 

•  Gunboats— One  or  two  players  can  try  to  b\ovj  each 
others  ships  out  of  the  waier. 

•  Bomber— Carefully  release  your  bomb  to  destroy  the 
moving  submaririe.  A  one-player  game. 

To  en)oy  these  programs,  you'll  need  aTBS-80  Level  1  4K, 
Order  No.  0021 R  $7.95, 

FUN  PACKAGE  I  Why  call  it  'Tun  Package?"  Judge  for 
yourself!  This  entertaining  package  includes: 

•  Rocket  Pilot— Flying  it  is  esu^y- it's  the  landing  that's 
tough!  ^vMl 

•  Paper,  Hock,  Scfi**^!,^ T4J*lhe  lime-honored  game 
jus:  as  you  remeiTfb^l^^ffl  s-ed  against  your  TRS-80. 

•  Hex  I— Jus!  v-'-.F^^u  master  this  puzzie  game,  the 
computer  will  increase  the  difficulty. 

•  Missile  Attack— Use  your  missiles  to  protect  your  city 
from  jet  attack 

Requires  a  Level  I  16K  TRS-8Q.  Order  No.  0037R  S7.95. 

DOODLES  AND  DlSrU'iVS  !  Here's  a  mixed  bag  of  pro- 
grams that's  sure  lo  er1!eftta!r: 

•  Doodle  Pad— Draw  pictures  and  save  them  on 
cassette  tapes, 

•  Symmetries—Turn  yc-i-r  T*4sO  Into  a  kaleidoscope. 

•  Video  Display— F:jll#^\Jt^Jou net ng  cursor  as  your 
TRS-80  draws  its  o^irJpM^ll. 

•  Math  Curves— DV^mose  Geometry  lessons  to  life 
as  the  computer  dnS-s  six  different  geometrical  curves. 

•  Rug  Patterns— A  never  ending  stream  of  symmetrical 
patterns  that's  sure  to  spark  youf  imagination. 

All  you'fl  need  is  a  16K  Level  I  TRS-SO,  Order  No.  0030B 
S7.95. 

BUSilfESS  PACKAGE  I  Keep  the  booKs  for  a  small 
business  with  your  TRS-SO  Level  I  4K.  The  six  programs 
included  are: 

•  General  Information- The  instructions  for  using  the 
package. 

•  Fixed  Asset  Control— This  will  give  you  a  list  of  your 
fixed  assets  and  term  depreciation, 

•  Detail  Input— This  program  lets  you  create  and  record 
your  general  ledger  on  tape  for  fast  access. 

•  Month  and  Year  to  Date  Merge— This  program  will 
take  your  monthly  ledger  data  and  give  you  ayeartodate 
ledger. 

•  Profit  and  Loss— With  this  program  you  can  quickly 
get  trial  balance  ar^d  profit  and  loss  statements. 

•  Year  End  Balance— This  program  weI'  combine  all 
your  data  from  the  profit  and  loss  statements  into  a  year 
end  balance  sneet. 

Wim  this  package,  you  can  make  your  TRS-80  a  v/orklng 
partner.  Order  No.  0013R  S29.95. 

aiJSI'NE:i-S  f^ACSA':;-  I!  This  package  can  change  your 
TRS-80  into  a  full  working  partner  for  any  buslr^essnan: 

•  Inventory- !V*ai retain  a  computer  based  inventory  for  a 
constant  Inventory  system. 

•  Discount  and  Commission  Percentages— Let  your 
computer  figure  out  mark  up  and  discount  calculations, 
sales  tax  and  more.  This  is  a  perfect  time  saving  package 
for  any  small  business. 

For  the  TRS  80  Level  i  4K.  Order  No,  0061 R  S7,9S. 


CAVE  EXPlOFllKOJYACHTJMEMvl^Y  These  three  pro 
grams  are  not  only  fun,  but  stimulating  as  well: 

•  Cave  Exploring— Search  for  fabulous  treasures  as 
you  explore  the  magic  cave.  For  one  player. 

•  Yacht— A  two  player  game  of  strategy  and  chance. 
The  computer  rolls  the  dice  and  keeps  score. 

•  Memory— Two  players  can  pit  their  memories  in  this 
program  based  on  a  popular  television  show.  You'll  need 
a  TRS-80  with  Level  1  and  16K.  Order  No.  0010R  $7.95. 

CAB  PACF.'PATTflA?^A^^T|A1;^CnAI~  Enjoy  these  chaS- 
lengmg,  fun-filled  programs: 

•  Car  Race— You  and  a  friend  can  race  on  a  choice  of 
two  tracks. 

•  Rat  Trap  — Trap  the  rat  in  his  maze  with  your  two  cats. 
For  one  pSayer. 

•  Antiaircraft- Aim  and  shoot  down  the  enemy  air- 
plane. Requires  Level  I  4 K  TRS-80.  Order  No.  00t1RS7,95. 

•  !-  I  i-JWrSiAt^TD  EXPENSES  Two  long- 
awaited  programs  thai  have  got  to  save  you  money  at 
work  or  in  the  home; 

•  Status  of  Homes— This  program  will  allov^  you  to 
keep  track  of  all  the  expenses  involved  in  building  one 
house  or  an  entire  subdivision, 

•  Auto  Expenses— Find  out  exactiyw\^a\  it  costs  you  to 
drive  your  car  or  truck. 

The5e  programs  require  a  TRS-80  Level  I  4K.  Order  No. 
00t2R  S7,95. 

\i  EX  PAWMjS  I  bUTI  L  E  C^-AH"  DQCi^  NGi-SPACE  CHASE' 
SEA  BATTLE  This  four-game  package  is  sure  to  provide 
hi^urs  of  fun  for  the  v/hole  family. 

•  Hex  Pawn— Turn  your  TRS-80  into  a  model  of  artificial 
intelligence  by  playing  a  simple  game. 

•  Shuttle  Crafl  Docking— Land  your  shuttle  craft  on  the 
starship- even  through  varying  gravity  fieJds! 

•  Space  Chase— Seek  out  and  destroy  the  enemy  delta 
that's  hidden  in  the  star  field. 

•  Sea  Battle— You  must  find  and  destroy  the  enemy 
fleet. 

This  package  requires  a  TRS-80  Level  I  16K,  Order  No. 
0041 R  37.95. 

CEVC  I  This  package  is  just  the  thing  to  show  your 
friends  what  your  TRS-80  can  do.  Included  are: 

•  Computer  Composer— Compose  and  play  music  us- 
ing only  a  standard  AM  radio. 

•  Horse  Race— Place  your  bet  and  cheer  your  pony  to 
the  v.'inner^s  circle. 

•  E.S.P.  Test  your  pov;ers  of  extrasensory  perception. 

•  Hi-Lo/Tic-Tac-Toe— Guess  the  secret  number  or  get 
three  in  a  row. 

•  Petals  Around  the  Ros6— Can  you  figure  out  the 
secret  behind  the  five  dice? 

•  Slot  Machine—Turn  your  computer  into  a  one-armed 
bandit.  These  programs  require  a  TRS-80  Level  I  4K. 
Order  No.  0020R  $7.95. 

p t-i^Ey f^Ai  |-iNAr^f:E  Let  your  TRS-80  handle  all  the 
tedious  details  the  next  time  you  figure  your  finances: 

•  Personal  Finance  I— With  this  program  you  can  con- 
trol your  incoming  and  outgoing  expenses. 

•  Checkbook— Your  TRS-80  can  balance  your  check- 
book and  keep  a  detailed  list  of  expenses  for  tax  Unoe. 
This  handy  financial  control  package  for  the  home  re- 
quires only  a  TRS-80  Level  1  4K.  Order  No.  0027R  S7.95. 


Level  II 


SPAGE  TREK  IV  Trade  or  wage  war  on  a  pianetary  scale. 
This  package  includes: 

•  Stellar  Wars-Engage  and  destroy  TiO  fighters  in  your 
attack  on  the  Death  Star,  For  one  player. 

•  Population  Simulation — A  two-player  game  where 
you  control  the  economy  of  tvvo  neighboring  planets. 
You  decide,  guns  or  butter,  with  your  TRS  80  Level  li  16K, 
Order  No,  0034R  $7.95, 

OOOCLEIi  ASD  :i  SP_.'^nY5  1  Wait  until  your  children  get 
a  hold  of  this  package: 

•  Doodle  Pad— Draw  pictures  and  save  them  on 
cassette  tapes. 

•  Symmetries— An  eiectric  kaleidoscope  that  changes 
from  black  to  v/hite  and  backa&Hin.  it's  almost  hypnotic! 

•  Drawing— like  Doofl'a  Fasttut  for  the  serious  artist- 
Over  40  user  comma-ni^"N0p4i 

•  Random  Pattern  ^n^?y^  -The  computer  does  the 
drawing,  but  tho  iSSlfti  Mrhy  fingers  can  tamper. 

•  Math  Curves— H-^'iiig  those  Geometry  lessens  to  life. 
Six  different  geomelical  curves  on  the  screen  of  your 
TRS-80. 

•  Rug  Patterns— Yes,  it  does  design  rug  patterns  and, 
with  a  choice  of  user  or  computer  control,  it  can  do  a 
whoie  lot  more. 

For  the  Level  II  16K  TRS-80.  Order  No,  0042R  $7.95. 


RAM  ROM  PAiHOLiTIE  nGHTEnrKLlNiSON  GAP^ 
Buck  Rogers  never  had  i(  so  good.  Engage  in  extrater- 
restrial warfare  with; 

•  Ramrom  Patrol— Destroy  the  Ramron  ships  before 
they  capture  you. 

•  Tie  Fighter— Destroy  the  enen^y  Tie  fighters  and 
become  a  hero  of  the  rebellion. 

•  Klingon  Capture— You  must  capture  the  Klingon  ship 
intact.  It's  you  and  your  TRS-80  Level  II16K  battling 
across  the  galaiiy.  Order  No.  002aR  $7,95. 

CA",jl  This  one -player  package  v;itl  let  you  play  cards 
with  your  TRS-80— talk  about  a  poker  face! 

•  Draw  and  Stud  Poker— These  two  programs  will  keep 
your  game  sharp. 

•  No-Trump  Bridge— Piay  this  popular  game  v/ilh  your 
computer  ar^d  develop  your  strategy. 

This  package's  name  says  it  alL  Recuires  a  TRS  80  Level 
li  16K.  Order  No.  0063R  S7.95. 


INS1ANT  SOFTWARE 


Bowling  League 
Statistics  System 

Bowling  Becords  /  Startup 
Bowling  Records  /  Weekly 


e'  TariCf  Ctfffon'.iat^ 


0056R    --^13^  i 


,-  PkLH  :i<5=  J^t       3"   "  " 


DO'^LI^'G  L-IAGUE  statistics::"  ,  This  package 

is  the  answer  to  the  prayers  of  harried  bowling  league 
scorekeepers.  Tne  Bowling  League  Statistics  System 
will  keep  a  computerized  list  oi  league  data,  :eam  data, 
and  data  for  each  bowler.  U  is  extremety  flexible  and  has 
a  total  of  16  different  options  to  let  yoo  modify  the  pro- 
gram to  suit  your  league's  rules.  The  program  is  very 
easy4o  y^e  and  has  extensive  "built  in"  aids  to  help  you 
along.  Requires  TRS-BO  Level  U  16K.  Order  No.  0056R 
$24.95. 

Level  I  and  II 

BACKUA^HON.'KfcHy  \Vhy  sit  aione  when  you  can  piay 
ttiese  fascinating  games  with  yourTRS-SO? 

•  Backgammon— "Play  against  the  computer.  Your 
TRS-80  vjill  give  you  a  steady  challenging  game  that's 
sure  to  snarpen  your  skills. 

•  Keno- Enjoy  this  popular  Las  Vegas  gambl  ing  game. 
Guess  the  rignt  numbers  and  win  big. 

You'll  need  a  TRS-80  Level  I  or  tl.  Order  No.  OC04R  S7.95. 

CM.  xyz^K'H  Avoid  oil  spills,  blowouts  and  dry  wells  as 
you  battle  to  become  the  world's  richest  oil  tycoon.  Two 
players  become  the  owners  of  competing  oil  companies 
as  they  search  for  oil  and  control  their  companies.  Re- 
quires a  TRS-80  4K  Level  I  or  II.  Order  No.  0023R  $7.95. 

-:iV.-  ri;:  Let  your  TRS-80  set  up  the  pins  and  keep 
score.  One  player  can  pick  up  spares  and  get  strikes.  For 
t  he  T  RS-80  Level  1 4  K ,  Le  veil  I  1 5K.  Order  N  o.  0033  R  $7.95, 

i\*.R  FJ-LGhT  SiIWLjLjA I "0 K  Turn  your  TRS-80  into  an  air- 
plane. You  can  practice  takeoffs  and  landings  with  the 
benefit  of  ful!  instrumentation.  Thfs  one-player  simula- 
tion requires  a  TRS-80  Level  1  4K,  Level  II  16K.  Order  No. 
0017RS7.95. 

GDLFiCROSSOUT  Have  fun  with  these  exciting  one- 
player  games.  Included  are: 

•  Golf- You  won't  need  a  mashle  or  putter— or  a  cad- 
die, for  that  matter,  to  enjoy  a  challenging  18  holes, 

•  Crosscut— Remove  all  but  the  center  peg  in  this  puz- 
zle and  your  neighbors  will  call  you  a  genius. 

You'll  need  a  TRS-80  Level  I  4K,  Level  II  16K.  Order  No. 
0009R  $7.95. 


H*M  PACKAQE  I  This  vefsatife  package  lets  you  solve 
many  o1  ''he  CGmfTiOnly  encountered  problems  in  elec- 
tronics design,  With  your  Level  f  4K  or  Levei  II  16K  TRS- 
80,  you  have  a  choice  of: 

•  Basic  Electronrcs  with  Voltage  Divider  — Solve  prob- 
lems involving  Ghms  Law,  voltage  dividers,  and  RC  time 
conslants, 

•  DIpole  and  Yagi  Antennas— Design  antennas  easily, 
without  tedious  caiculatiohs. 

This  IS  the  perfect  package  for  any  ham  or  technician. 
Order  No.  0007R  $7.95. 

NAi^trj  kND  intermediate  lunar  LAHDER  Bring  your 
lander  'n  un^S'"  (T-ariiifl.1  ::yiniisl.  The  Basic  vnrsion  is  for 
begirnefs:  \he  Intern^ediate  version  is  Tiore  ditficult  with 
a  ctioice  of  landing  areas  and  rugged  terrain  For  one 
pJayer  with  a  TRS-80  Level  I  4K,  Level  II  16K.  Order  No. 
0001RS7.95. 

SFftUE  fflEK  IJ  Protect  the  quadrant  from  the  invading 
Khfrycn  warsMps.  The  Enterprise  is  equipped  with 
phasers,  photon  torpedoes,  impulse  power,  and  warp 
drive.  It's  you  alone  and  your  TRS-80  Level  I  4K.  Level  If 
16K  against  the  enemy.  Order  No.  0002R  $7,95. 

ILf  CTRON  I  :■■  [This  packagewill  not  only  calculatethe 
component  values  for  you,  but  will  also  draw  a 
schematic  diagram,  too.  You'll  need  a  TRS  80  Level  I  ^K. 
Levef  II  16K  touse:      ^ 

•  Tuned  Circuits  and  Coil  Winding— Design  tuned  cir- 
cuits without  resorting  to  cumbersome  tables  and  calcu- 
lations. 

•  555  Timer  Circuils  — Quickly  design  astable  or 
monostable  timing  circuits  using  this  popular  10. 

•  LM  361  Preamp  Design— Design  ICpreamps  with  this 
low-noise  integrated  circuit. 

This  package  will  reduce  your  designing  time  and  let  you 
build  those  circuits  fast.  Order  No.  0008R  $7.95. 

55A^".'v  ■'■^  =!i\VIA  AHl;  '  III  v.Ai.:- :  O  Become  the  ruler  of 
a  medieval  city-state  as  you  struggle  to  create  a 
kingdom,  Up  :o  six  players  can  compete  to  see  who  v^^ill 
beco-ne  the  Kirg  or  Queen  firs:.  This  program  requires  a 
16K  TRS  80  Level  1  &  II.  Order  No.  0043R  S7.95, 


PET 


QLI&IC-iW50-l*0*^iJ  Play  two  ancient  gannes  on  your 
miME^iT  PET   fhel^o  programs  included  are: 

•  Qubic-4— Play  a  multi-dimensioned  game  of  tic-tac- 
toe. 

•  Go-Moku— Lineup  five  of  your  menwhile  blocking  the 
PET^s  moves- 

Theseore  piayer  games  require8Kof  memory.  Order  No. 
003BP  S7.95. 

:■  ■  Command  the  Enterprise  as  you  scour  the  Quad- 
rant tor  enemy  warships.  This  package  not  only  has 
superb  graphics,  but  also  includes  programming  for  op- 
tional sound  effects.  A  one-player  game  for  the  PET  8K.' 
Order  No.  0032P  $7.95. 


MDRTGAL^E  WlFH  fREPAVWEHT  OPTlDN/FINAHCfEfl 
These  two  progranns  wiH  more  tna-  pay  for  themselves  if 
you  mortgage  a  home  or  make  investments, 

•  Mortgage  wilti  Prepaymenl  Option— Calculate  mort- 
gage payment  schedules  and  save  money  with  prepay- 
ments. 

•  Financier- Calculate  which  investment  will  pay  you 
the  most,  figure  annual  depreciation,  and  compute  the 
cost  of  borrowing,  easily  and  quickly. 

All  you  need  to  become  a  financial  wizard  with  an  SK 
PET.  Order  No.  0006P  $7.95. 

CA!ni'*^i-i  I  These  two  programs  are  so  good,  you  can  use 
them  to  check  out  and  debug  your  own  gambling  sys- 
tem! 

•  Roulette— PicK  your  number  and  place  your  bet  with 
the  computer  version  of  this  casino  game.  For  one 
player. 

•  Blackjack  — Try  out  this  version  of  the  popular  card 
game  before  you  go  out  and  risk  youf  money  on  your  own 
"surefire"  s/stem.  For  one  player. 

This  package  requires  a  PET  with  8K.  Order  No.  001 4P 

S7.95. 

.  ■  ■■  !  I .    I  This  craps  program  is  so  good,  it's  the  next 

best  thing  to  being  in  Las  Vegas  or  Atlantic  City-  It  will 

not  only  play  the  game  with  you,  but  also  wilf  teach  you 

how  to  play  the  odds  and  make  the  best  bets-  A  one 

player  game,  il  requires  a  PET  8K.  OrderNo.  001 5P  $7,95. 

CH&CKePtSflACCARAT  Play  two  o;d  favontes  wi:h  your 
PET. 

•  Checkers— Le:  your  PET  be  ycur  ever-ready  opponent 
m  this  computer  based  checkers  program. 

•  Baccarat— You  have  both  Casino-  and  Biackjack- 
Style  games  in  this  realistic  program. 

Your  PET  with  8K  w;H  offer  challenging  play  anytime  you 
want.  Order  No,  0022P  $7.95. 

T^il'^GLEI/SUP'Er^TFiAP  These  two  programs  require  fast 
reflexes,  and  a  good  eye  for  angles: 

•  Tangle — Make  your  opponent  c'ash  his  line  into  an 
obstacle. 

•  Supertrap- This  program  is  an  advanced  version  of 
Tangle  with  many  user  control  options. 

Enjoy  these  exciting  and  graphically  beautiful  programs. 

For  one  or  :wo  players  with  an  8K  PET.  Order  No.  0029P 

$7.95. 

Qua  If  Alp  CLOCK  Don't  let  your  PET  sit  idle  when  you  are 

not  programming,  put  it  to  work  with  these  two  unique 

and  useful  programs: 

•  Digital  Clock— Turn  yvuiPlT  into  an  extremely  ac- 
curate time-piece  thai  yrt\*^4;;e  to  display  local  time, 
time  in  distant  :!0  i^T^rf^ara  iplit  time  clock  for  up  to 
nine  different  spor^^9?nts. 

•  Moving  Sign  — L^t  the  woric  krovj  wnal's  on  your 
mind.  This  prograi:-  turns  your  PET  into  a  flashing 
graphic  display  that  v,.  put  you'  message  across.  Order 
No.  0083P  S7.95. 

p^NfuV  a^-;;aL:F  Enjoy  this  fun  'il led  package  that's  as 
much  tun  as  a  reai  penny  arcade — at  a  fraction  of  the 
cost! 

•  Poetry— Conipose  free  verse  poetry  on  your  com- 
puter. 

•  Trap— Control  two  moving  lines  at  once  and  test  your 
coordination. 

•  Poker— Play  five  card  draw  poker  and  let  your  PET 
deal  and  keeo  sco^e. 

•  Solitaire- Don't  bother  :o  deai.  iet  your  PET  handle 
the  cards  in  this  "old  favorite"  card  game. 

•  Eal-'Em-Ups— Find  out  how  many  stars  your  gobbler 
can  eat  up  before  tne  game  is  over. 

These  six  programs  require  the  PET  with  8K.  Order  No, 
0044P  S7,95. 


MlUJt;  Tes!  your  memory  and  reflexes  wi*h  the  five  dif- 
ferent versions  of  this  game.  You  must  natch  the  se- 
Guence  and  location  of  signals  displayed  by  your  PET, 
This  one-player  program  includes  optional  sound  effects 
with  the  PET  8K.  Order  No.  0039P  S7.95, 
PERSONAL  WITIGMT  f:ONTfty^  .'fHOs^HV^HHS  Let  your 
PET  help  take  t.a;e  of  yOu^:  pe^SGOd,  ,;eallij  6.rj<i  safety: 

•  Personal  Weight  Control—Your  PET  will  not  only 
calculate  your  ideal  weight,  but  also  offer  a  detailed  diet 
to  help  control  your  caloric  intake. 

•  Biorfiythms— Find  out  where  your  critical  days  are  for 
physical,  emotional,  and  intellectual  cycles. 

You'll  need  only  a  PET  with  8K  memory  Order  No.  0005P 
S7.95. 

E^^iScBSLL  MAh'AGER  Tnis  pair  of  programs  will  let  you 
keep  siatisiics  on  each  of  you-  flayers.  Obian  patting, 
on  base,  and  fielding  averages  at  the  tojch  of  a  finger 
Data  can  be  easily  stored  oi  cassette  tape  for  later  com- 
parison. Ail  you  need  :s  a  PET  with  8K  Order  No.  0062P 
$14.95. 


Apple 


BDWLl NQJTH ILOOy  Enjoy  *wo  of  Americas  favorite 
gan"€S  IransfoTTTed  m^o  programs  for  your  Apple: 

•  Bowiing— Up  to  four  players  can  bowl  wnile  the  Apple 
sets  up  the  pirs  and  keeps  score.  Requires  Applesoft  |l. 

•  Trilogy— This  program  can  be  anything  from  a  simple 
game  of  tlc-tac-toe  to  an  exercise  in  cedjctive  log  c.  For 
one  player. 

This  fun  filled  package  requires  an  Apple  with  20K,  Order 
No.  0040A  $7,95. 


INSmiVT  SOFTWARE 


m 


Golf 


dr  Af^>  t:t^iniiti  In 


OOlflA     C(?pyri9hli9?air,-.Mnl£arrwBrelncSM9TB  n, 


-.■:;!  -  /Vlthout  leaving  the  comfort  of  your  chair,  you  can 
e;ijuy  a  computerized  18  holes  of  golf  with  a  complete 
choice  of  -clLffes  and  shooting  angles.  You  need  never 
cancel  this  ganre  because  of  rain.  One  or  two  players  car^ 
enjoy  this  game  on  the  Apple  with  Applesoft  II  and  2CK. 
Order  No.  0018A  S7.95, 

■■  Use  these  high  quality  data  tapes  to  record 
busness  or  personal  data.  Four  tapes  per  package. 
Order  No,  0067  S7. 95. 


'A  trademark  of  Commodore  Business  Machines  Inc. 


"A  trademark  of  Tandy  Corporation 


*A  trademark  of  Apple  Computer  Ing, 
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Address  
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Money  Order 


AMEX 

Expiration  date 

_..  Date 


Zip  

Master  Charge 


DGW  JONEi  Up  to  six  players  can  enjoy  this  exciting 
stock  market  game.  You  can  buy  and  sell  stock  in 
reSDonse  to  changing  market  conditions.  Get  a  taste  of 
what  playing  the  market  is  all  about.  Requires  a  PET  with 
SK.  Order  No.  0026P  S7.95. 

DUtMlEQW  Df  DEATH  Battle  wu  demons,  cast  magic 
spe4ls,  and  accumulate  MiwvW-^''^^  ^®  you  search  for 
the  Holy  Grail.  You'll  JfeiC^^ti cend  into  the  Dungeon 
of  Death  and  grope  teAu^^he  suffocat ing  darkness.  If 
you  survive,  glory  ar^irnritsuje  are  yours.  For  the  PET  8K. 
Order  No.  0064P  $7.95. 


Ofdur  your  Ens^Ant  Softwafu  f  ^ayE 

1 

Quantity 

Order  No. 

Program  name 

Unit  cost 

Total  cost 

r 

1 

^ 

Shipping  and  handling 

SI  .00 

Instant  Software  Inc.  Dept-  73-ISF3 

Peterborough,  N.H.  03458 


The  9-Element  Duoband  DX 
Attention-Getter 

—  when  you  call,  they  hsten 


From  the  folks  who  brought  you  the  "Towerless  'Tower/  " 


Robert  H.  Waiker  K4FK 

400  Tivoii  Ave, 

Coral  Gables  FL  33  N3 

Roy  D,  Mazzagatti  N40G 
18551  S.W.  204th  St. 
Miami  FL  33187 


Photos  by  WA4KIL 

Hy-Cain's  "tiger  on  20/' 
the  popular  204BA 
4-eiement  monoband  y^gl 
exhibits  the  excellent  perfor- 
mance which  can  be  ob- 
tained from  a  relatively 
small  close-spaced  yagi  ar- 
ray. For  over  a  decade,  the 


one  at  K4FK  has  been  per- 
forming flawlessly  and  giv- 
ing no  maintenance  prob- 
lems. Originally,  the  anten- 
na was  up  77  feet  on  a  Rohn 
tower.  A  move  to  a  new 
QTH  in  1971  limited  us  to 
mounting  it  on  a  telescoping 
TV  mast  at  heights  between 
12  and  20  feet  {see  Walker 
and  Mazzagatti,  "The 
Towerless  Tower/"  73 
Magazine,  June,  1978).  Even 
at  such  low  heights,  the  204 
has  proven  itself  competi- 
tive in  pileups. 

With  the  recent  upturn 
in  the  sunspot  cycle,  we  de- 


cided to  try  interlacing  a15 
meter  yagi  with  the  204BA 
on  the  Hy-Gain  boom.  Ac- 
cording to  The  ARRL  An- 
tenna Book,  "It  is  generally 
accepted  that  interaction, 
if  any,  is  very  minimal  be- 
tween bands  which  are  not 
harmonically  related," 
Would  this  hold  true  in 
practice?  Our  empirical  ex- 
perimentation has  essen- 
tially validated  that  quota- 
tion. The  result  has  been  a 
much  more  versatile  anten-^ 
na,  with  no  degradation  in 
20  meter  performance. 
We  began  by  construct- 


ing one  15  meter  element 
and  placing  it  near  the 
boom.  The  swr  on  20  me- 
ters immediately  jumped 
to  1.7  to  1  from  1.3  to  1, 
Moving  the  15  meter  ele- 
ment along  4:h^  boom  and 
rotating  it  in  and  out  of  the 
plane  of  the  20  meter 
elements  produced  no  fur- 
ther changes.  As  soon  as 
the  15  meter  element  was 
placed  within  a  yard  of  the 
boom,  the  swr  climbed.  We 
moved  it  further  away,  and 
the  swr  returned  to  normal. 
We  tried  the  same  experi- 
ment using  a  10  meter  ele- 


Photo  A.  A  most  unorthodox  204BA,  Nine  elennents  and 
two  gamma  matches  radically  alter  its  appearance! 


Photo  8.  A  view  of  the  ''business  end: 
ly  heard  around  the  world. 


The  result  is  usual- 
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FOR  BEST  PRICE  AND 
FAST  DELIVERY 


CALL 


TOLL  FREE 


viHAMHAOiaCENI 


J^ih  IJborU 


CENTRAL  NEW  YORK'S  FASTEST  GROWING  HAM  DEALER 


Featuring  Yaesu,  Icom,  Drake,  Atlas.  Ten-Tec,  Swan,  Dentron,  Pace,  Palomar.  Alda, 
Midland,  Wilson,  KDK.  MFJ,  Microwave  Module,  Standard,  Tempo,  Astron,  KLM, 
Hy-Gain,  Mosley,  Larsen,  Cushcraft,  Hustler,  Mini  Products.  Universal  and  Tristao 
Towers.  We  service  everything  we  sell!  Write  or  call  for  quote.  You  Won't  be  Disapointed. 
We  are  just  a  tew  minutes  off  the  NYS  Thruway  (1-90)  Exit  32 


CALL  TOLL-FREE  ONEIDA  COUNTY  AIRPORT  TERMINAL  BUILDING         Bob        Wflrran 

1800^8^91^  ORISKANY.  NEW  YORK  13424  WA2MSH    k5»XN 

NY  STATE  RESIDENTS  CALL  315.337-2622  or  315-337-0203 


The  ofily  tWng  we  can't, 
disggise  is  the  profes^nal 
quQilty  of  E3  omoteur 

antennas. 


r. 


FREE 
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for  fun! 


Name  __ 
Address. 
Cify 


Stale - 


[  the  ant;enna 
I  spectalisfce  co. 


i  m5rr^fc'S"'n4  The  iP 


bur>',  L.I  ,  NpivVdih 


R-X  Moise  Bridge 


V       Learn     the     truth     about 

your  antenna. 

W       Find         its         resonant 

frequency. 

9       Adjust        it        to        your 

operating     frequency     quickly 

and  easily. 

If  there  is  one  place  in  your  station 
where  you  cannot  risk  uncertain 
results  it  is  in  your  antenna. 

The  Palomar  Engineers  R-X  Noise 
Bridge  tells  you  if  your  antenna  is 
resonant  or  not  and,  if  it  is  not, 
whether  it  is  too  long  or  too  short. 
All  this  in  one  measurement 
reading.  And  it  works  just  as  well 
with  ham-band-only  receivers  as 
with  general  coverage  equipment 
because  it  gives  perfect  null 
readings  even  when  the  antenna  is 
not  resonant.  It  gives  resistance  and 
reactance  readings  on  dipoles. 
Inverted  Vees,  quadsf^-'^-beams, 
muitiband  trap  dipoles  and 
verticals.  No  station  is  complete 
without  this  up-to-date  instrument- 
Why  wprk  in  the  dark?  Your  SWR 
meter  or  your  resistance  noise 
bridge  tells  only  half  the  story.  Get 
the  instrument  that  realty  works, 
the  Palonnar  Engineers  R-X  4\Joise 
Bridge.  Use  it  to  check  your 
antennas  from  1  to  100  MHz.  And 
use  it  in  your  shack  to  adjust 
resonant  frequencies  of  both  series 
and  parallel  tuned  circuits.  Works 
bener  than  a  dip  meter  and  costs  a 
lot  less.  Send  for  our  free  brochure. 


V/54 


The  price  is  S49.95  in  the  U.S.  and 
Canada.  Add  S2,00  shipping/ 
handling.  California  residents  add 
sales  tax. 

Fully  guaranteed  by  the  originator 
of  the  R-X  Noise  Bridge. 

ORDER  YOURS  NOW! 


Palomar 
Engineers 

Son  455.  Escomiido,  CA.  92025 
Phone;  |714|  747-3343 


t^  Reader  Service  — see  page  2n 
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-  10'  a  7/8"- 

-T  II  s/e"*- 


-+♦—5     2    a/4"- 


7'   n  5/6" 

6    3  1/2"- 


fig.  1.  Element  spacing. 


ment,  and,  interestingiy 
enough,  this  had  no  effect 
on  the  20  meter  swr.  Bring- 
ing a  Hy-Gain  DB10-15A 
3-element  trap  duobander 
close  to  the  204  produced 
a  similar  effect  to  that  pro- 
duced by  the  15  meter  ele- 
ment alone.  Obviously, 
there  was  some  interac- 
tion. Was  it  sufficient  to 
reduce  the  20  meter  effi- 
ciency? 

We  tested  for  any  20m 
degradation  by  mounting 
three  15m  elements  on  the 
boom  and  then  using  the 
beam  normally  on  20m 
over  a  period  of  several 
weeks.  The  additional 
elements  did  not  increase 
the  interaction  over  that  in- 
troduced by  the  initial  ele- 
ment, and  we  could  detect 
no  difference  in  the  beam's 
20  meter  operation.  If  the 
15  meter  beam  would  func- 
tion correctly,  there  ap- 
peared to  be  no  reason  why 
we  couldn't  interlace  it 
with  the  204BA.  It  would 
be  desirable  to  provide  an 
easily-adjusted  matching 
system  for  each  of  the 
yagis,  however. 

One  thing  which  we  had 
noticed  over  the  years  of 
using  the  antenna  at  ex- 
tremely low  heights  was 
how  profoundly  its  capaci- 
tive  coupling  to  the  build- 
ing was  reflected  in  imped- 
ance excursions  during 
rotation.  Most  annoy- 
ing—rotate the  array  a  few 
degrees,  and  then  retouch 
the  transmitter  tuning.  The 


better  the  antenna  and 
feediine  are  matched,  the 
less  pronounced  this  effect 
becomes. 

20  Meter  Modifications 

Hy-Gain's  beta  match  is 
an  inductive  ''hairpin"  type 
of  matching  device.  We  de- 
cided to  replace  it  with  a 
more  easily  adjusted  gam- 
ma match.  Commercialiy 
manufactured  coaxial 
capacitor-style  gamma 
matches  are  much  easier  to 
install  and  maintain  than 
are  those  which  require  a 
separate  air  variable 
capacitor  in  a  waterproof 
enclosure.  Viking  1  n- 
struments*  and  Gotham 
Antennas'"*  both  market 
such  a  gamma  match.  We 
settled  on  the  Gotham  unit 
because  it  is  a  lower-Q 
device,  which  makes  ad- 
justment easier  and  less 
critical.  Additionally,  the 
Gotham  gamma  match  is 
mechanically  stronger  and 
doesn't  tend  to  fill  with 
water  and  short  out,  as  did 
two  of  our  Viking  matches. 

The  Hy-Gain  driven  ele- 
ment is  split  at  the  center 
for  use  with  the  beta 
match.  We  made  it  into  a 
one-piece  element  by 
wrapping  heavy-duty 
aluminum  foil  over  the 
plastic  center  insulators 
and  out  over  the  element 


*Viking   Instruments,  73  Ferry 
Rd.,  Chester  CT  06412. 
*^*Gotham    Antennas,    2051 
N.W.  2nd  Ave.,  Miami  FL  33127 


Photo  C  Despite  using  just  one  muffler  clamp  per  ele- 
ment, there  has  been  no  diificuity  maintaining  alignment. 


An  ohmmeter  check 
showed  that  once  the 
driven  element  halves  were 
installed  in  the  element-to- 
boom  bracket,  continuity 
was  excellent.  The  alumi- 
num foil  should  be  covered 
with  electrical  tape  and 
waterproofed  by  coating , 
the  tape  with  a  sealant 
such  as  a  popular  uncured 
silicone  rubber  compound. 
For  good  measure,  we  at- 
tached a  piece  of  coax 
braid  between  the  two  ele- 
ment halves  as  well. 

Make  sure  you  obtain 
good  continuity  between 
the  driven  element  and  the 
boom  as  well,  if  you  plan" 
to  attach  your  feediine 
braid  to  the  bracket  which 
mounts  the  gamma  match 
to  the  boom.  Otherwise,  at- 
tach the  braid  to  the  center 
of  the  driven  element,  not 
to  its  mounting  bracket. 
It's  also  a  good  idea  to  run 
a  bolt  through  the  gamma 
tube  itself  for  attaching  the 
coax  c'enter  conductor 
rather  that  relying  on  the 
U"bolt  as  the  instructions 
suggest. 

The  length  of  the  driven 
element  wasn't  altered 
from  Hy-Gain's  CW  specifi- 
cation. The  beta  match,  be- 
ing an  inductive  device, 
probably  requires  a  slight 
shortening  of  the  driven 
element.  Our  method  of 
making  the  driven  element 


into  an  electrically  one- 
piece  element  effectively 
lengthens  it  slightly.  There- 
fore, resonance  does  not 
noticeably  change.  One 
additional  benefit  occurs 
as  a  result  of  this  conver- 
sion. The  204BA  will  now 
display  better  bandwidth 
characteristics  across  the 
entire  20  meter  band. 

15  Meter  Construction 

Fig.  1  shows  the  spacing 
of  both  sets  of  elements 
along  the  boom.  We  had 
originally  constructed  the 
antenna  with  the  20  meter 
reflector  mounted  at  one 
end  of  the  boom,  and  the 
remainder  of  the  elements 
spaced  according  to  Hy- 
Gain's  instructions.  This 
left  2  inches  of  boom  un- 
used, beyond  the  20  meter 
second  director.  W^e  chose 
to  mount  the  15  meter 
third  director  in  this  area  to 
maximize  its  spacing.  If 
you  don't  have  room  to  do 
this  on  your  particular 
204BA,  you  can  move  that 
director  inside  of  the  20 
meter    second    director 

Eiement  Length 

Reflector  23'  5-1/2" 

Driven  E/ement  22'  6-1/2" 

1st  Director  21' 6-1/2" 

2nd  Director  21'  1-3/8" 

3rd  Director  20'  S-IM" 

Fig,  2,  75  meter  element 
lengths. 
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Fig,  3.  Swr  curve  across  the  15  meter  band. 
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Fig.  4.  Swr  curve  across  the  20  meter  band. 


without  affecting  perfor- 
mance. 

The  boom  of  our  1968 
vintage  204BA  measures  26 
feet,  2  inches.  We  needed 
to  use  it  all  if  we  were  to 
mount  5  elements.  Also,  we 
had  to  locate  some  of  the 
15  meter  elements  very 
close  to  existing  20  meter 
elements.  For  these  rea- 
sons, we  dispensed  with 
the  usual  aluminum  ele- 
ment-to-boom  mounting 
plates  such  as  those  used 
by  W8ZCQ  in  his  article, 
"Working  15m  with  a  20m 
Beam/'  73  Magazine,  June, 
1978. 

Photo  C  shows  how  a  sin- 
gle 2-inch  muffler  clamp 
can  be  used  to  mount  each 
element.  If  you  can't  get 
muffler  clamps  with  a  long 
U-bolt,  you  may  have  to  use 
hardware-store    U-bolts 


with  the  saddles  fronn  your 
muffler  clamps.  The  U-bolt 
must  be  long  enough  to 
come  up  through  the  ele- 
ment. We  have  had  no 
trouble  with  elements  shp- 
ping  or  otherwise  coming 
out  of  alignment,  and  the 
array  has  withstood  winds 
gusting  to  56  mph. 

Each  1 5  meter  element  is 
constructed  of  two  12-foot 
lengths  of  3005  aluminum 
tubing.  Make  the  center  of 
each  element  from  a  single 
1-inch  diameter  run.  Cut  a 
single  run  of  7/8-inch  tub- 
ing into  two  6-foot  lengths. 
These  are  inserted  into  the 
ends  of  the  center  section. 
The  ends  of  the  center  sec- 
tion should  be  Xed  with  a 
hacksaw  so  that  hose 
clamps  can  pull  it  down 
snugly  over  the  end  sec- 
tions, Ourl-inch  tubing  has 


Photo  D.  White  material  on  the  gamma  matches  and  over 
the  electrical  tape  is  CE  Silicone  SealJ^  It  also  protects 
the  aluminum  foil  on  the  20  meter  driven  element. 


a  wall  thickness  of  .041  in- 
ches, while  our  7/8-inch 
tubing  has  a  wall  thickness 
of  .035  inches.  This  com- 
bination produces  a  nicely 
telescoping  assembly. 

Adjustment 

The  gamma  matches  are 
adjusted  in  the  normal 
manner,  20  meters  first, 
and  then  15,  A  good  start- 
ing point  for  the  short- 
ing strap  is  a  distance  of 
10  percent  of  the  total 
length  of  the  driven  ele- 
ment, out  from  the  center 
of  the  driven  element. 
Preset  in  this  fashion,  both 
sections  displayed  an  swr 
of  less  than  1 .8  to  1  prior  to 
any  additional  adjustment. 
Slide  the  coaxial  capacitor 
part  of  the  gamma  match 
in  and  out  until  lowest  swr 
is  obtained.  Then  move  the 
shorting  strap  a  half  inch 
and  readjust  the  coaxial 
capacitor.  By  alternating 
these  adjustments,  you 
should  easily  find  a  com- 
bination which  yields  an 
swr  of  1.2  to  1,  or  less. 

It  is  ideal,  of  course,  to 
adjust  the  gamma  matches 
with  the  antenna  in  its  final 
operating  position.  Most  of 
us  cannot  accomplish  this.  , 
We  have  found  that  the  swr 
changes  only  slightly  once 
the  antenna  is  installed  if  it 
has  been  carefully  ad- 
justed either  on  top  of  a' 
ladder  or  pointed  vertical- 
ly into  the  air  with  its 
reflector  resting  on  the 
ground. 

Performance 

Figs.  3  and  4  show  the 
swr  curves  on  the  1 5  and  20 
meter  bands,  respectively. 
It  is  quite  permissible  (al- 
though purists  may  dis- 
agree) to  use  the  gamma 
matches  to  "fudge"  the 
resonant  frequencies  a  bit, 
if  desired.  Our  matches 
were  adjusted  for  lowest 
swr  at  21.125  and  14.025 
MHz.  The  20  meter  perfor- 
mance remains,  as  far  as 
we  can  observe,  absolutely 
unchanged  except  for  the 
previously  mentioned  im- 
provement  in    bandwidth. 


We  have  no  way  to  mea- 
sure the  forward  gain  on  1 5 
meters.  However,  'Mf  you 
point  it  at  'em  and  give  'em 
a  call  ,  .  .  you  usually  get  a 
reply,''  The  front-to-back 
ratio  on  15  meters  runs 
about  20  to  25  dB  and  the 
front-to-side  is  just  about 
40  dB. 

Some  Thoughts 

We  were  so  pleased  with 
this  project  that  we  decid- 
ed to  try  to  add  10  meters 
as  weil.  Predictably,  the  in- 
teraction was  so  bad  that 
we  had  to  forego  our  at- 
tempts to  triband  the 
204BA,  The  10  meter  ele- 
ments didn't  affect  the  per- 
formance on  either15  or  20 
meters.  We  were  just  un- 
able to  make  the  10  meter 
section  perform  as  a  beam. 
One  set  of  adjustments 
gave  us  a  slight  bit  of 
gain  — off  the  reflector! 
Another  set  provided  an 
omnidirectional  pattern 
with  signal  levels  about 
three  S-units  under  a  di-' 
pole.  In  no  case  did  it  make 
any  difference  whether  the 
10  meter  elements  were  in- 
sulated from  the  boom  or 
not.  We  would  very  much 
like  to  hear  from  anyone 
who  successfully  adds 
both  10  and  15  meter  ele- 
ments  to  a  204BA.  That 
would  surely  be  a  most  im- 
^pressive  tribander! 

Parts  Availability 

In  cooperation  with 
Gotham  Antennas,  we  are 
offering  a  complete  kit  to 
interlace  five  15  meter 
elements  with  an  existing 
204BA.  Elements,  hard- 
ware, both  gamma  match- 
es, and  instructions  are  in- 
cluded. Please  send  an 
SA5E  for  details. ■ 
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Here's  a  "Twist" 

—  an  OSCAR  antenna  with  a  difference 


Introducing  the  8XY/2M, 


Dave  Ingram  K4TWJ 
Eastwood  Village  No.  1201  S. 
RL  11,  Box  499 
Birmingham  AL  35210 


If    you    are    one    of    the 
many  amateurs  who  has 
experienced    communica- 


tion via  our  OSCAR  orbital 
satellites,  you  know  the 
challenge  and  enjoyment 
of  satellite  operations.  The 
various  aspects  of  OSCAR 
communications  have 
something  to  catch  nearly 
everyone's  fancy:  conve- 
nient operating  times,  or- 


bital calculations  and 
tracking    systems,    duplex 

style  operating,  unob- 
trusive antenna  setups,  low 
TVI  levels,  etc.  Amateurs 
with  linnited  time  available 
to  enjoy  on-the-air  opera- 
tions truly  appreciate  the 
pinpoint-accurate    com- 
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The  Spectrum  International  SXY/2M  OSCAR  antenna  is  mounted  on  a  30-foot  push-up 
mast  which  is  tilted  30  degrees.  This  ''skyward  tilt'  bypasses  elevation  rotor  needs. 


munication  times  syn- 
onymous with  satellite 
passes.  What  else  could 
one  ask? 

As  with  any  station  set- 
up, the  antenna  system 
piays  a  major  role  in  its  per- 
formance. Quite  simply, 
it's  what's  ^--up  top"  that 
counts!  A  poor  skywire  can 
undermine  the  most 
elaborate  amateur  setup, 
while  an  efficient  antenna 
can  make  a  mediocre  setup 
perform  like  a  million  dollars. 
OSCAR  setups  are  no  ex- 
ception to  this  rule.  If  you 
plan  to  fully  enjoy  OSCAR, 
you'll  definitely  benefit 
from  using  an  antenna 
designed  for  satellite 
operations.  Such  an  anten- 
na 'is  the  8XY/2M  8-ele- 
ment,  2-meter  "Twist" 
antenna  distributed  by 
Spectrum  International, 

I  found  that  assembling 
the  8XY/2M  antenna  was  a 
refreshing  change  from  the 
usual  time-consuming  task 
of  rigging  clamps  and 
measuring  element  mount- 
ing locations.  This  gem 
went  through  smoothly  in 
an  hour's  time,  with  heavy- 
duty  bolts  and  wing  nuts 
making  hand-assembly  a 
snap.  Not  a  single  tool  was 
required  until  transmission 
lines    were    connected    to 
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the  driven  elements.  Each 

element  of  the  SJ.  'Twist" 
is  ^/4-inch  aluminum  tubing 
which  is  precutand  capped 
with  color-coded  tips  to  aid 
assembly.  The  boom  is  also 
predrilled  and  color-coded 
to  ensure  quick,  foolproof 
assembly.  All  hardware  for 
the  antenna  is  preassem- 
bled,  and  an  extra  element- 
mount  is  included  in  case 
one  becomes  lost  or 
broken.  The  massive  boom- 
to-mast  clamp  could  sup- 
port a  triband  beam.  Very 
nice!  I  must  admit  that  this 
was  the  first  time  I've  en- 
joyed (sort  of)  constructing 
an  antenna. 

The  8XY/2M  antenna  can 
be  fed  four  different  ways 
to  obtain  either  vertical, 
horizontal,  right-hand  cir- 
cular, or  left-hand  circular 
signal  polarization.  A 
ready-to-install  phasing 
harness  for  circular 
polarization  is  available 
from  Spectrum  Interna- 
tional, or  you  can  fabricate 


your  own  harness  from 
details  supplied  in  various 
antenna  books.  Since  I 
didn^t  care  to  kill  time 
building  a  harness,  I  used 
the  S.l.  unit  — and  I'm  glad 
I  did. 

If  a  fixed  polarization  is 
desired,  the  harness  can  be 
mounted  at  the  antenna 
proper.  If  various  polariza- 
tions are  desired  (for 
operating  various  modes  of 
OSCAR),  two  transmission 
lines  can  be  run  from  the 
antenna's  driven  elements 
and  the  phasing  harness 
placed  at  the  operating 
position.  A  coax  switch  can 
then  be  used  to  select  the 
required  polarization. 

My  Spectrum  8XY/2M 
antenna  replaced  a 
2-month-old,  3-element  ar- 
ray previously  used  for 
satellite  work,  and  a  signifi- 
cant signal  improvement 
was  realized.  Suddenly,  I 
was  able  to  easily  access 
the  satellite  and  ''stay 
into"  the  transponder  for  a 


longer  period  of  time  dur- 
ing each  pass.  I  also  no- 
ticed that  my  signal  wasn't 
as  prone  to  the  heavy  fades 
which  were  apparently  due 
to  polarization  shifts  dur- 
ing passes.  This  gain  alone 
was  worth  the  change  to 
Spectrum's  8XY/2M  anten- 
na, as  it  allowed  me  to  suc- 
cessfully operate  slow  scan 
TV  via  satellite. 

When  OSCAR  8  was 
placed  in  orbit,  I  decided 
to  remove  a  few  director 
elements  from  the  8XY/2M 
to  reduce  my  erp  to  this 
new  "bird."  This  antenna 
change  worked  very  well, 
but  a  couple  of  days  later, 
OSCAR  8  lost  sensitivity 
and  1  had  to  replace  the  re- 
moved elements.  Hopeful- 
ly this  satellite  problem  is 
merely  an  overloading  situ- 
ation which  will  soon  be 
rectified. 

I  truly  feel  that  the 
8XY/2M  antenna  was  a 
prime  factor  in  my  opera- 
tions of  successfully  trans- 


mitting the  first  SSTV  pic- 
tures via  OSCAR  8  during 
orbit102.  Since  1  have  only 
one  small  TV  rotor  to  use 
with  the  8XY/2M,  I  bent  the 
rotor-to-boom  mast  ap- 
proximately thirty  degrees. 
This  tilt  allows  the  antenna 
to  "look  skyward,"  and 
bypass  elevation  rotor  re- 
quirements. 

In  conclusion,  I  think 
amateur  satellite  com- 
munication and  Spec- 
trum's 8XY/2M  are  an  ideal 
combination  which  all 
amateurs  would  thorough- 
ly enjoy  experiencing. 
There's  no  better  way  of 
renewing  one's  interest  in 
amateur  radio  than  by  try- 
ing a  new  aspect  of  com- 
munication. 

The  8XY/2M  antenna  is 
available  from  Spectrum 
International,  Inc.,  P.O. 
Box  1084,  Concord  MA 
01742.  This  16-element 
array  (8  elements  vertical, 
8  elements  horizontal)  is  in 
the  $45  to  $50  price  class.  ■ 


(/^  Reader  Service— see  page  211 
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A  Fortified  2m  Whip 

—  won't  bend  in  the  breeze 


Donald  A.  Habeck  W9AMM 
5973  Sugarbush  Lane 
Greendale  WI 53129 


Are  you  in  need  of  a 
good  2  meter  mobile 
antenna?  How  about  an  an- 
tenna for  your  base  station? 
Or,  do  you  just  plain  have 


the  feeling  that  your  sta- 
tion has  become  too  com- 
mercialized and  that  a  por- 
tion of  your  setup  should 
be  home-brewed?  Then, 
why  not  try  this  antenna 
project?  In  actual  checks, 
it  was  found  to  compare 
favorably  with  the  com- 
mercially-made  antennas 


Fhoto  A,  The  coil  protective  cover  has  been  removed  in 
this  picture  to  show  details  of  the  base  coiL 


tested.  Whether  you  decide 
to  use  the  antenna  for  mo- 
bile or  base  station  opera- 
tion, you'll  be  pleasantly 
surprised  with  its  perfor- 
mance. The  antenna  is  easy 
to  construct  and  tune,  and, 
best  of  all,  it's  inexpensive. 

Design 

One  unique  feature  of 
this  antenna  is  the  con- 
struction of  the  whip.  It 
consists  of  a  1/4"-diameter 
fiberglass  rod  with  a  shield 
of  copper  braid.  This  de- 
sign was  selected  because 
it  provided  rigidity  to  mini- 
mize deflection  during 
high  winds  or  mobile  oper- 
ation.  Research  has  shown 
that  deflection  of  the  flim- 
sy-type whip  causes  degra-^ 
dation  of  the  vertically  po- 
larized signal.  In  some  in- 
stances, the  efficiency  of  a 
5/8-wave  antenna  actually 
becomes  less  effective  than 
a  1/4-wave  antenna. 

The  fiberglass  rod  is  from 
the  pennant-topped-type 
whip  that  is  made  for 
mounting  on  bicycles. 
Many  retail  stores  have 
given  away  these  whips  as 
promotional  items.  They 
also  are  readily  available 
from  department  stores 
and  bicycle  shops  for  ap- 
proximately $1.25. 

The  impedance  match- 
ing coil  is  3  turns  of  no.  14 
tinned  copper  wire  wound 
on  a  wood  thread  spool 
from    your    XYL's    sewing 


basket.  It  is  tapped  1^1/8 
turns  from  the  ground  end. 
A  small  ceramic  trimmer 
capacitor  across  the  coil 
provides  a  precise  match  in 
conjunction  with  the  base 
coil  tap.  The  impedance 
matching  circuit  is  protect- 
ed from  the  weather  by  en- 
closing it  in  an  empty  plas- 
tic container.  Fish  food  had 
come  in  the  container  we 
used. 

Construction  dj)d  Assembly 

Since  no  tricky  construc- 
tion or  special  tools  are 
needed,  no  problems 
should  be  encountered.  The 
fiberglass  rod  is  prepared 
by  drilling  the  1/16"-diam- 
eter  hole  from  the  bottom 
as  indicated  in  the  diagram. 
Another  1/1  6"-diameter 
hole  is  drilled  on  the  side  of 
the  rod  at  point  A.  This 
should  be  drilled  at  a  slight 
angL^  towards  the  bottom 
to  make  the  routing  of  the 
coil  tap  wire  easier.  The 
depth  of  this  hole  is  only  to 
the  extent  of  meeting  with 
the  hole  previously  drilled 
from  the  bottom.  When 
drilling  these  holes  in  the 
fiberglass  rod,  it  is  impor- 
tant to  use  a  sharp  drill  and 
not  allow  the  drill  to  heat 
up.  It  is  best  to  cut  the  whip 
to  proper  length  after  the 
coil  form  is  secured  in 
place. 

Prepare  the  coil  form 
and  other  parts  as  indi- 
cated. Check  that  the  hole 
in  the  spool  is  of  the  proper 
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diameter  to  permit  the 
spool  to  slide  on  the  rod. 
The  notches  filed  into  the 
coit  form  prevent  the  coil 
from  slipping.  The  hole  for 
the  coil  tap  is  displaced  1/8 
of  a  turn  fronn  the  align- 
ment of  the  bottom  notch. 

After  the  coil  form  is  pre- 
pared, feed  the  20-AWG 
tap  wire  through  the  tap- 
wire  hole  and  out  the  bot- 
tom of  the  spool.  Slide  the 
form  over  the  fiberglass 
rod  and  carefully  route  the 
tap  wire  through  the  drilled 
hole  at  point  A  and  down- 
ward through  the  rod,  out 
the  bottom.  Allow  suffi- 
cient length  for  the  tap 
wire  to  be  soldered  later  in 
the  PL-259  connector.  Ap- 
ply epoxy  glue  to  the  ap- 
propriate rod  area,  slide 
the  coil  form  into  its  proper 
position  on  the  rod,  and 
take  up  any  slack  in  the  top 
wire.  The  final  position  of 
the  coil  form  should  be 
such  that  the  tap-wire 
holes  in  the  spool  and  the 
rod  line  up  with  each  other 
and  the  rod  extends  suffi- 
ciently below  the  bottom 
of  the  spool  to  accept  the 
UG-176  adapter.  To  hold 
the  tap  wire  securely  in  po- 
sition, apply  a  small 
amount  of  epoxy  to  the  tap- 
wire  opening  in  the  spool 
and  at  the  bottom  of  the 
whip. 

Two  holes  must  be 
drilled  in  the  cover  of  the 
coil  protector.  A  1/4"  hole 
in  the  center  will  permit  it 
to  be  slipped  over  the  bot- 
tom of  the  whip.  With  the 
cover  in  position  on  the 
whip,  use  the  notch  of  the 
coil  form  for  determining 
the  position  of  the  second 
hole.  This  is  a  1/8"  hole  and 
should  be  drilled  in  the  cor- 
rect position  to  allow  the 
ground  end  of  the  coil  wire 
to  pass  through  the  cover 
and  be  soldered  to  the 
PL-259  connector.  After 
both  holes  are  drilled  in  the 
cover,  epoxy  the  cover 
(threads  towards  the  coil 
form)  to  the  bottom  of  the 
wood  spool.  Position  the 
feedthrough    hole    in    the 


cover  so  that  the  tap  oc- 
curs at  1-1/8  of  a  turn  when 
the  coil  is  added. 

With  epoxy  applied  to 
the  bottom  of  the  fiber- 
glass rod,  slide  the  UG-176 
reducer  onto  the  rod  and 
up  against  the  container 
cover.  Check  that  none  of 
the  other  parts  has  slipped 
from  its  proper  position.  At 
this  point  of  construction, 
it  is  best  to  allow  the  epoxy 
to  harden  before  proceed- 
ing. 

After  the  epoxy  hardens, 
the  UG-176  reducer  can  be 
screwed  into  the  PL-259 
and  the  tap  wire  soldered 
in  the  center  pin.  Measure 
42  y^  inches  from  the  top  of 
the  coil  form  and  cut  the 
whip  to  length. 

The  next  step  is  to  slide 
the  copper  braid  shield 
over  the  fiberglass  rod. 
Tinned  braid  is  recom- 
mended. However,  if  this  is 
not  readily  available,  the 
shield  from  RG-8/U  coax 
cable  will  work  fine.  If  the 
braided  shield  is  too  snug 
to  readily  slip  over  the  rod, 
the  diameter  of  the  shield 
can  be  enlarged  by  squash- 
ing the  braid  together  a  lit- 
tle bit  at  a  time.  If  the  di- 
ameter of  the  shield  has  to 
be  enlarged  to  any  extent, 
be  sure  to  allow  for  the 
shrinkage  in  length  that 
will  occur.  The  braided 
shield  is  slipped  over  the 
full  length  of  the  rod  down 
to  the  coil  form.  The  shield 
can  be  snugged  to  the  rod 
by  running  your  hand  tight- 
ly along  the  braid. 

One  end  of  the  coil  is  se- 
cured by  routing  a  24" 
piece  of  14-AWG  wire 
through  the  hole  in  the 
cover  and  soldering  it  to 
the  side  of  the  PL-259  con- 
nector. With  the  one  end 
secured,  the  3-turn  coil  can 
then  be  easily  wound  on 
the  form  and  soldered  to 
the  whip  shield.  Solder  the 
tap  wire  1-1/8  turns  from 
the  coll  bottom  (ground) 
and  the  trimmer  capacitor 
across  the  entire  coil.  Cut 
off  the  braid  shield  so  that 
it  extends  3/8"  above  the 
top  of  the  rod;  twist  and 
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solder.  To  protect  the  whip 
from  the  weather,  shrink 
tubing,  plastic  electrical 
tape,  or  a  protective  spray 
can  be  used. 

Mounting 

For  base  station  opera- 
tion, 1  used  a  simple  L- 
shaped  aluminum  bracket 
with  an  SO-239  connector, 
RG-58  coax,  and  four  19 y4  "' 
ground  radials.  This  ar- 
rangement is  secured  with 
U-bolts  to  the  mast  above  a 
triband  beam.  For  mobile 
operation,  the  bracket  de- 
sign is  dependent  on  the 
type  of  car  and  individual 
desires.  For  my  mobile  op- 
eration, 1  mounted  a  sim- 
ple bracket  and  connector 
arrangeme'nt  directly  to 
the  luggage  rack. 

Tuning 

The  easiest  method  to 
tune  the  antenna  is  with  a 
field-strength  meter  at  a 
distance  of  approximately 
2  to  3  feet.  With  the  anten- 
na connected  and  the  trans- 
mitter keyed  on  an  unused 
simplex  channel,  adjust  the 
trimmer  capacitor  with  a 


non-metallic  screwdriver 
for  a  peak  field-strength  in- 
dication. The  .yswr  will  be 
minimum  atthis^oint.  Nu- 
merous antennas  have  been 
built,  and,  on  all  occasions, 
-vswrs  of  less  than  1.2  to  1 
were  obtained.  The  anten- 
na, of  course,  should  be  sit- 
uated away  from- -all  ob- 
jects and  as  high  off  the 
"ground  as  practical  during 
tuning  procedures. 

With  a  5/16"~diameter 
hole  drilled  in  the  bottom 
of  the  plastic  container  to 
accon^Tnodate  the  whip, 
slide  the  container  over  the 
whip  and  screw  it  into  its 
cover.  If  the  container  af- 
fects the  tuning  of  the 
antenna,  drill  a  hole  in  its 
side  and  retune  the  anten- 
na with  the  container  in 
position.  With  RTV,  seal 
the  top  opening  of  the  con- 
tainer, but  not  the  bottom. 
The  hole  in  the  cover  will 
help  prevent  any  moisture 
from  accumulating. 

Do  you  want  to  generate 
conversation?  Just  men- 
tion on  your  local  repeater 
the  fact  that  you're  using  a 
home-brew  antenna.  ■ 
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Ageless  Wonder:  the  Collinear  Beam 


—  sure  beats  a  dipole 


Good  results  for  a  few  dollars. 


C  Stewart  Giiimor  WlfK 
Spencer  Road 
Higganum  CT  06441 


Ever  since  the  ready 
availability  of  alumi- 
num tubing  after  the  sec- 
ond World  War,  yagi 
beams  hav^  been  popular 
W\i\\  hams.  More  recently, 
quads  have  joined  as  pop- 
ular antennas  for  the  HF 
bands.  These  parasitic  ar- 
ray  antennas  have  a  number 
of  attractive  features,  in- 
cluding high  gain,  unidi- 
rectional radiation,  and 
rotatability.  Realization  of 
their  full  potential,  how- 
ever, requires  relatively  ex- 
pensive support  equip- 
ment, including  tower  and 
rotor. 

I  have  enjoyed  using  col- 
linear wire  beams,  which 
give  reasonably  narrow 
bidirectional  radiation  pat- 
terns. These  arrays  are 
composed  of  elements  ar- 
ranged   in   a  straight   line- 


Each  element  is  connected 
to  the  next  by  a  phasing 
stub  so  that  all  elements 
operate  in  phase.  The  col- 
linear antenna  is  often 
used  at  VHF  and  UHF  in 
vertical  orientation,  but  at 
HF  it  is  only  practical  to 
erect  horizontal  collinear 
antennas,  Collinear  anten- 
nas have  long  been  used  in 
military  applications,  or.in 
any  situation  where  need 
exists  for  a  rugged,  direc- 
tive HF  antenna  which  can 
quickly  be  erected  and 
which  can  deliver  good 
performance.  Especially 
for  the  Novice  or  for  the 
ham  on  a  budget,  the  col- 
linear should  be  consid- 
ered because  it  is  easy  to 
construct  and  it  is  inexpen- 
sive. 

Many  antenna  texts  dis-  ' 
cuss  collinear  antennas, 
but  few  provide  complete 
design  information.  Partic- 
ularly omitted  is  informa- 
tion on  impedances.  Collin- 
ear antennas  may  use  ele- 
ments of  varying  electrical 
length,  but  most  common 


is  the  one-half  wavelength 
Lilement.  Collinears  may 
have  as  many  as  6  ele- 
ments. Because  of  mutual 
coupling  and  increasingly 
uneven  current  distribu- 
tion obtained  as  one  adds 
elements,  most  hams  have 
built  collinears  with  2  or  3 
elements.  Highest  gain  is 
obtained  if  the  antenna 
elements  are  spaced  with 
0.4  or  0.5  wavelengths  of 
space  between  the  endsoi. 
the  elements,  but  this  in- 
troduces construction 
problems.  Less  gain  but 
much  simpler  design  re- 
sults from  separating  the 
elements  only  by  use  of  an 
insulator. 

I  give  design  criteria 
below  for  3-e!ement  20 
meter  and  5-element  15 
meter  collinears,  each  of 
which  requires  less  space 
to  erect  than  an  80  meter 
dipole.  I  also  give  data  on 
impedance  characteristics 
at  and  near  resonance  to 
aid  in  selecting  a  suitable 
feedline.  Many  collinears 
are  fed  between  the  ends 


Frequency 

Dimensions 

21.2  MHz 

14.15  MHz 

A 

ir  4" 

16' 6^2" 

B                 C 
22'7yz"      9' 6" 
33' 1"          14' 3' 

V2 -wavelength  in  feed i in e 
coaxV  ^.0.66      twinlead  V  =  0.82 


15' 4" 
22' -Wh'' 


19' 0" 
28'  6" 


Table  1.  Dimensions  as  measured  for  15  and  20  meter  collinears.  A  =  halves  of  center  ele- 
ment; B  =  outer  elements;  C  —  matching  stubs. 


of  the  elements,  where  a 
very  high  impedance  ex- 
ists. In  the  antennas  de- 
scribed below,  feed  occurs 
in  the  center  of  an  element 
at  a  relatively  low  imped- 
ance, high  current  point. 
This  permits  a  good  match 
to  300-  or  600-Ohm  bal- 
anced line^.  If  one  prefers, 
a  4:1 ,  6:1 ,  or  9?1  ratio  balun 
may  be  inserted  so  that  the 
antennas  may  be  fed  di- 
rectly with  coax.  My  collin- 
ears are  fed  with  balanced 
line,  and  a  balun  is  in- 
troduced just  outside  the 
shack. 

I  was  not  able  to  find  in- 
formation on  the  imped- 
ances met  when  feeding 
col  linears  at  current 
points,  so  I  performed 
measurements  on  3-  and 
5-element  collinears  sus- 
pended Va  to  1  wavelength 
above  ground.  The  im- 
pedances were  measured  on 
my  Boonton  250-A  "RX" 
meter.  The  impedance  at 
resonance  of  the  3-element 
centerfed  antenna  was 
found  to  be  372  Ohms  re- 
sistive; the  5-element 
antenna  showed  an  imped- 
ance at  resonance  of  600 
Ohms.  Each  of  these  anten- 
nas operates  across  an  en- 
tire ham  band  with  vswr  of 
less  than  1.5:1  [±1%  of 
design  frequency),  using  no 
matching  device  except  a 
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properly  chosen  balun.  The 
transmission  line  is  chosen 
to  be  an  integral  number  of 
half  wavelengths.  Of 
course,  a  balanced  line 
tuner  may  be  employed 
and  the  balun  omitted. 
One  can  also  tap  up  and 
down  the  transmission  line 
for  impedance  matching 
purposes  if  this  method  is 
desired. 

It  is  worth  pointing  out 
that  the  velocity  of  propa- 
gation of  electromagnetic 
waves  along  transmission 
lines  varies  with  the  dielec- 
tric material  used  in  con- 
structing the  line  or  cable. 
This  velocity  factor  {V) 
must  be  included  in  calcu- 
lating electrical  wave- 
length in  various  types  of 
lines.  For  example,  open- 
wire  line  can  be  assumed 
to  have  a  velocity  factor  of 
nearly  1 .0  (or  perhaps  more 
exactly,  0.95  to  0.975).  Thus, 
a  wavelength  in  free  space  is 
nearly  the  same  as  one 
measured  along  open-wire 
line.  The  coax  cable  usual- 
ly used  by  hams  has  a  V  of 
0.66,  and  most  300-Ohm 
polyethylene  balanced  line 
(''twinlead")  has  aV  of 
0,82.  This  means,  for  exam- 
ple, that  a  wave  of  15 
meters  length  in  free  space 
has  a  physical  length  in 
coax  of  about  (0.66  X  15m) 
=  10  meters  and  a  physical 
length  in  300-Ohm  twin- 
lead  of  about  (0.82  X  15m) 
=  12.3  meters.  In  the 
designs  below,  1  use 
300-Ohm  twinlead  for  the 
V4-wave  matching  sec- 
tions. 

The  3-element  collinear 
achieves  a  gain  of  about 
33  decibels  over  a  simple 
half-wave  dipole  and  has  a 
beamwidth  to  the  half- 
power  points  (where  the 
field  strength  voltage 
drops  to  0707  of  its  max- 
imum value)  in  the  hori- 
zontal plane  of  about 
±18°.  This  is  for  a  horizon- 
tally oriented  antenna,  of 
course,  and  the  radiation  is 
greatest  at  right  angles  to 
the  axis  of  the  array.  The 
5-element  antenna  achieves 
a  gain  of  about  5.3  decibels 


and  a  beamwidth  of  about 
±10*^  or  so.  Each  an- 
tenna's horizontal  radia- 
tion pattern  is  bidirectional 
with  minor  side  lobes.  I 
have  designated  the  cen- 
terfed  element  halves  as 
"A"  in  the  drawing  (Fig.  1) 
and  in  Table  1,  the  pairs  of 
outer  elements  as  ''B'',  and 
the  matching  sections  as 
''C\  for  the  case  of  the  3- 
or  5-eIement  centerfed  col- 
linear. 

Construction  Hints 

All  half-wave  elements 
should  be  of  equal  length 
in  a  given  antenna.  One 
can  erect  the  centerfed  ele- 
ment and  adjust  it  to  exact 
resonance,  if  desired,  then 
add  the  stubs  and  outer 
elements.  Velocity  factor 
V  was  found  to  be  0.95  for 
the  3-element  collinear. 
The  5-element  collinear 
resonated  slightly  higher 
than  the  calculated  fre- 
quency; evidently  a  V  of 
0,95  overcorrects  for  end 
effects.  1  found  V  here  to 
equal  0.975,  and  I  give  the 
actual  determined  dimen- 
sions for  each  antenna  in 
Table  1. 

t  used  home-brew  nylon 
insulators  which  are  2  to  3 
inches  long  and  cut  out  of 
scrap.  They  are  light  and 
tough.  One  could  also  use 
PlexiglasTM  or  some  other 
materia!  or  commercially- 
made  ceramic  insulators. 

The  phasing  sections 
could  be  of  open-wire  line 
(remember,  then,  V  would 
be  about  0.95),  but  I  chose 
300-Ohm  twinlead  because 
the  stubs  tend  to  blow 
around  in  high  winds  and 
ladder  line  might  tw.ist  up 
and  short.  (Also,  1  had  a  few 
scrap  pieces  of  300-Ohm 
twinlead  in  the  shack.) 

The  antenna  elements 
themselves  I  made  of  odds 
and  ends  of  #16  and  #14 
hard-drawn  copper  wire, 
but  almost  anything  will  do 
here. 

Care  should  be  taken  to 
fasten  the  phasing  stubs 
to  the  insulators  so  that 
they  do  not  fatigue  and 
break  off.  Solder  the  stubs 
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Fig.  7.  Centerfed  multi-element  collinear  wire  beam,  A  — 
V4  wavelength  (ft)  ^  246(0,95]/fMHz;  B  =  K^  wavelength 
(ft)  ^  492  [0,95)/fMHz;  C  =  Va  wavelength  (ft]  =  246 
(0.82)/fMHz- 


closed  at  the  ends.  1  sus- 
pended the  collinears  high 
in  some  maple  trees  using 
clothesline  pulleys  and 
^/^-inch  nylon  line.  One  has 
been  up  for  two  winters 
and  has  survived  numerous 
ice  storms  and  high  winds. 
You  might  wish  to  silicone 
or  wax  the  twinlead  to 
minimize  swr  changes  dur- 
ing rainstorms.  I'm  not 
fussy  about  these  anten- 
nas, except  that  I  make 
sure  that  1  never  erect  an 
antenna  near,  over,  or 
under  a  power  line. 

In  Table  1,  1  have  giyen 
actual    dimensions    for 


center  frequencies  of  14.15 
MHz  for  the  3-element  and 
21 ,2  MHz  for  the  5-element 
antenna.  I  use  these  collin- 
ears for  working  into 
Europe  with  my  Triton  IV. 
The  15  meter  collinear 
would  make  a  dandy  an- 
tenna for  Novice  DXing.  If 
one  has  the  space  for  an  80 
meter  dipole,  then  2  or  3 
hours  invested  in  construc- 
tion and  erection  of  a 
multi-element  coJlinear  will 
probably  result  in  surprise 
and  pleasure  that  such  a 
simple  antenna  brings  such 
good  results  for  only  a  few 
dollars.  ■ 


The  RF  tesflng  Kit 
for  professionals. 

The  WATT-KIT  puts  RF  equipment  testing  all  together.  It 
is  a  convenient,  all-purpose  poweT-tnetering  kit  for  RF 
coaxial  cables  and  7/8"  transmission  lines. 
The  kit  consists  of  the 
Model  1000-A  Watt- 
meter, the  SNIFFER 
adjustable  signal 
sampler,  and  a  spare 
UHF  connector  and 
patch  cable.  It's  all 
contained  in  a  carry- 
ing case  that  includes 
space  for  two  Quick 
Match  Connectors 
and  six  measuring 
elements.  A  100  watt 
dry  terminating  load 
is  also  available. 


watlmeters 
for  professionals. 


For  the  name  of  your  local  distributor  call  toii  free 
800-341-9678 

DIELECTRIC  COrVIMUNICATIONS 

AUNIT    OF    GENERAL    SIGNAL 
RAYMOND,  MAINE 04071  •TEL 207-655-4555 •800-341-9678 
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Three  Baluns  for  a  Buck 

—  go  find  yourself  a  junked  TV 


Better  than  mail-order. 


Editor's  note:  This  article  was  written  while  the  author  was  In  Iran.  He  has  since  returned  to  the  United  States. 


Donald  E,  Lively  W6SJQ 
9  Wedgew'ood  Drive 
Millingion  A7  07946 


Activating  an  HF  radio 
station  in  areas  of  the 
world  where  hamming  is 
not  too  connmon  calls  for  a 
certain  amount  of  improvi- 
sation. This  is  particularly 
true  if  station  logistics 
have    not    been    carefully 
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planned    prior    to    leaving 
home  base. 

Material    Selection    and 
Preparation 

The  problem  facing  this 
station  was  that  of  acquir- 
ing a  balun  for  a  three- 
band  dipole  and  then  a 
three-element  beam.  Ex- 
periments with  a  home- 
made balun  in  the  US  using 
the  ferrite  core  of  a  de- 
funct TV  flyback  trans- 
former had  been  quite  suc- 
cessful on  80  and  40  me- 
ters. It  was  decided,  there- 
fore, to  see  if  the  same  ap- 
proach would  do  for  20, 1 5, 
and  10.  It  figured  that  a 
core  material  able  to  han- 


_ 

--.     
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fig.  1. 


Fig.  2. 


die  the  TV  horizontal  re- 
trace without  significant 
loss  should  be  fairly  good 
for  HF  radio  transmission. 
Actual  measurements 
through  the  finished  balun 
at  28  MHz  and  lower  fre- 
quencies show  less  than  a 
Yz-dB  attenuation. 

Initial  Construction 

Actual  construction  was 
started  in  the  following 
fashion.  A  burned-out  fly- 
back was  obtained  from  a 
TV  service  shop,  and  all  of 
the  windings,  plus  sealing 
compounds,  were  re- 
moved.* After  disassembly, 
two  C-shaped  core  halves 
remained.  These  are  nor- 
mally mated  at  their  highly 
polished  surfaces  and 
clamped  together  to  form 
a  solid  O-shaped  rectangle. 
To  avoid  any  shorted  turn 
effects  from  the  clamping 
arrangement,  and  to  make 
unobstructed  space  for 
windings  around  the  full 
core    circumference,    the 


two  core  halves  are  held 
together  with  an  epoxy 
compound.  A  very  thin  film 
of  steel-filled  epoxy  is  used 
for  this  purpose  — hopeful- 
ly this  minimizes  discon- 
tinuities in  the  magnetic 
circuitry  of  the  core. 

Some  further  core  prepa- 
ration is  still  needed  before 
putting  windings  in  place. 
This  includes  removal  of 
any-sharp  edges  with  a  fine 
file  or  abrasive  cloth  (to 
avoid  scratching  the  enam- 
eled wire).  The  last  step  of 
preparation  is  to  place  two 
layers  of  plastic  or  glass 
tape  over  the  core —  this 
gives  a  very  smooth  sur- 
face for  the  winding  pro- 
cess. 

The  actual  winding  calls 
for  considerable  care  if  a 
low  swr  is  to  be  realized. 
Considerable  experimenta- 
tion took  place  to  get  best 
results  — and  two  precau- 
tions turned  out  to  be  im- 
portant in  getting  good 
balance  and  low  loss:  sym- 
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metrical  placement  of  the 
turns  and  uniform  ''turn 
shape."  The  results  of  this 
care  are  uniformly  distrib- 
uted capacity  within  and 
between  turns  and  equal 
inductance  for  each  of  the 
three  trifilar  windings. 

The  way  the  tight  and 
uniform  turns  are  achieved 
is  to  employ  a  modifica- 
tion of  the  "bobbin" 
technique  (see  Fig.  2)  used 
on  commercially-wound 
toroids.  For  this  applica- 
tion, start  with  a  single 
piece  of  about  no-  20 
gauge  wire  approximately 
18  inches  long.  Thread  the 
wire  repeatedly  through 
the  core  center  until  eight 
turns  are  in  place.  Distrib- 
ute the  turns  evenly  and 
clip  all  but  about  two  inch- 
es on  each  end  of  the  wind- 
ing. Remove  this  tem- 
porary winding,  straighten 
it,  and  measure  its  length. 
This  will  be  the  length  of 
the  permanent  windings. 
Cut  three  lengths  of  no,  14 
Formvar  or  similarly  in- 
sulated copper  wire  and 
wind  each  one  around  a  D- 
cell  battery  or  similarly 
sized  form  to  create  the 
"wire  supply  coil"  for  the 
finished  balun. 

Next  take  one  of  these 
coils  and  "screw''  it  onto  the 
TV  transformer  core.  Do 
this  by  spreading  the  turns 
and  placing  an  end  through 
the  center  hole,  rotating 
the  coil  until  it  is  all  on  the 
core.  Straighten  one  end  of 
the  coil  so  that  the  2"  ex- 
cess extends  out  from  the 
core,  then  press  tightly 
against  the  core  this  first 
turn  of  the  "wire  supply 
coil."  Use  your  thumb  to 
force  each  turn  of  the 
balun  into  shape  against 
the  core.  Form  each  turn 
diagonally  so  that  two 
turns  are  placed  on  each 
side.  (Depending  on  where 
you  wish  to  make  your  con- 
nection to  the  antenna  and 
transmission  line,  you  may 
start  and  finish  at  a  corner 
or  a  side.) 

Repeat  the  process  for 
each  of  the  next  two  wind- 


ings. To  keep  the  turns 
tight  so  that  their  final 
spacing  can  be  evenly  posi- 
tioned, temporarily  twist 
the  two  ends  of  each  coil 
together.  This  will  prevent 
any  unwinding.  Place  a  few 
drops  of  5-minute  epoxy 
glue  at  the  point  where 
windings  start.  When  the 
windings  are  firmly  set  and 
evenly  spaced,  wire  and 
solder  them  as  shown  in 
the  diagram  of  Fig.  1.  Be 
especially  careful  to  make 
the  connections  between 
the  windings  symmetrical 
(to  ensure  equal  induc- 
tance and  coupling).  Fail- 
ure to  do  this  will  create  a 
poor  swr  and  increase  loss, 
(An  associate  of  mine  has 
run  tests  on  several  co(n- 
mercial  baluns  and  found 
that  inattention  to  this 
matter  accounts  for  fairly 
wide  variations  in  perfor- 
mance, particularly  at  the 
higher  frequencies.) 

You  are  now  ready  to  at- 
tach the  leads  on  the  balun 
which  connect  it  to  the 
feedline  and  antenna. 
Mount  a  coax  fitting  at  one 
corner,  and  for  the  feed- 
line,  and  the  flexible  leads 
(short  lengths  of  coax  outer 
conductor  braid)  for  the 
dipole  connection. 

Final  Adjustments 

With  a  short  length  of 
coax,  connect  the  balun 
through  an  swr  bridge  to  a 
transmitter  with  variable 
output  carrier.  Connect  the 
flexible  leads  to  a  dummy 
load,  being  careful  to  keep 
them  straight,  symmetrical, 
and  evenly  spaced.  (Pieces 
of  RC-58  outer  covering  can 
be  used  to  protect  the 
leads  from  the  weather  and 
to  avoid  shorts  during  the 
tests.)  Next,  set  the  rf 
source  on  28  MHz  and  ap- 
ply enough  power  to  get  a 
good  reading  on  the  swr 
meter  in  the  forward  direc- 
tion. (Run  the  power  high 
enough  to  ensure  that  the 
transmitter  output  "looks 
like"  its  transmission-line 
drive  impedance  — with 
some  solid-state  rigs,  this 


may  vary  at  very  low  power 
settings.) 

Switch  the  swr  meter  to 
reverse  and  observe  the 
reflected  power  level  — it 
should  read  1:1.2  or  less.  If 
it's  higher,  remove  the  rf 
power  and  try  evening  up 
any  irregularities  in  the 
windings  or  significant 
spaces  between  adjacent 
wires  in  the  individual 
turns.  With  careful  dress- 
ing of  the  turns  and  con- 
necting leads,  this  kind  of 
performance  can  be 
realized. 

The  transformer  (balun) 
is  now  ready  for  final  as- 
sembly and  mounting.  Nu- 
merous schemes  are  ap- 
propriate. For  my  applica- 
tion, no  enclosure  was 
used,  but  just  encapsula- 
tion in  epoxy  with  a  piece 
of  vinyl  tubing  threaded 
through  the  center  to  tie 
the  unit  to  the  beam  boom. 
(This  was  because  an 
earlier  model  placed  in  a 
metal  can  arced  to  ground 


from  a  nearby  lightning 
strike.)  An  appropriate 
form  to  contain  the  epoxy 
while  it  sets  was  made  from 
the  sides  of  a  polyethylene 
detergent  bottle.  This 
material  can  be  ''welded" 
using  a  soldering  iron  to 
melt  and  join  edges  of  in- 
dividual pieces  to  form  the 
desired  shape  of  container. 

Incidentally,  the  30C 
cost  refers  to  the  wire- it 
has  to  be  purchased  local- 
ly. The  epoxy  is,  of  course, 
optional  and  is  an  added 
expense.  The  TV  trans- 
former core  was  a  gift  from 
a  friendly  Iranian  TV  re- 
pairman—a similar  ac- 
quisition is  no  doubt  possi- 
ble anywhere. 

The  balun  has  worked 
fine  and  is  superior  to  a 
mail-order  kit  which  has 
been  rebuilt  numerous 
times  but  which  has  never 
given  a  satisfactory  10 
meter  swr  when  connected 
to  a  very  load-match- 
sensitive  Atlas  210X.  ■ 
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So  You  Want  to  Raise  a  Tower 

—  do  it  safely,  do  it  right 


A  simple  guide  to  an  important  subject. 


James  Wyma  WA7DPX 

513  W,  iOth  SL 

Casa  Grande  AZ  85222 


Sooner  or  later  every 
ham  has  the  desire  to 
put  up  a  tower.  The  intent 
of   this   article   is   to   save 


Photo  A. 


you  from  some  of  the 
problems  you  can  have  by 
improper  installation  of 
your  tower.  These  prob- 
lems can  result  in  loss  of 
your  tower  and  antennae, 
loss  of  your  ham  shack  (a 
falling  tower  can  do  a 
great  deal  of  remodeling 
to  your  shack),  and  last, 
but  not  least,  loss  of  yoXtr"" 
or  someone  else's  life.  The 
first  two  losses  can  be  cor- 
rected; the  third  can't! 

First  off,  let's  establish 
some  basics.  There  are  on- 
ly two  safe  ways  to  erect  a 
tower:  with  a  crane  or  with 
a  gin-pole.  If  you  have  the 
money,  the  first  is  the 
easiest.  The  second  meth- 
od is  the^one  used  by  those 
of  us  who  have  more  time 
than  money. 

Assuming  that  you  have 
decided  on  the  second 
method,  you  will  have  to 
do  some  tower  climbing. 
There  is  one  very  impor- 
tant principle  involved  in 
tower  climbing.  Simply 
stated,  it  is:  'Tf  you  are 
unable  to  strap  a  safety 
belt  on  the  tower,  let  loose 


with  both  hands  and  lean 
back  comfortably  for  a 
short  nap,  thl^Tf  keep  both 
your  feet  on  the  ground." 

If  your  legs  are  shaking, 
your  hands  are  white  from 
hanging  on,  and  all  you 
can  think  of  is  "I'm  going 
to  die,"  then  yo^g.  have  no 
business  on  a  tower! 

Try  the  technique  that  I 
use.  Tell  yourself  that  once 
you  have  climbed  more 
than  ten  feet,  you  probably 
will  be  killed  if  you  fall,  if 
you  .-don't  like  this  ap- 
proach, you  should  get 
someone  else  to  do  the 
climbing. 

Once  you  have  doubled 
your  life  insurance  — or 
found  some  tower  rigger  to 
do  the  climbing  — you  now 
have  to  decide  where  to 
put  it.  The  ideal  place  is 
right  next  to  the  window  in 
your  shack,  but  this 
doesn't  always  turn  out  to 
be  possible.  Considera- 
tions governing  tower  loca- 
tion are  as  follows: 

1)  The  guy-line  anchors 
should  be  kept  within  your 
property  boundaries,  if  at 
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Fig.  7.   Diagram  for  60'  tower  and  guys. 


all  possible. 

-2)  The  anchors  should 
be  at  a  distance  of  at  least 
two-thirds  of  the  tower 
height  away  from  the  base 
of  the  tower,  and,  prefer- 
ably, a  distance  equal  to 
the  tower  height.  Example: 
A  60'  tower  should  have 
guy  supports  at  a  distance 
of  40'  to  60'  from  the  base. 
Three  guy  lines  are  general- 
ly used. 

3)  The  guy-line  anchors 
should  be  at  120^  spacing 
from  each  other.  If  avail- 
able, a  surveyor's  tran- 
sit should  be  used  to  site 
their  locations.  Fig.  ^ 
demonstrates  this.  Note 
that  it  is  not  necessary  to 
have  all  the  anchors  in  a 
circle  (i.e.,  equal  distance 
from  the  base).  This  is 
shown  by  point  A'  of  Fig.  1 . 
Every  effort  should  be 
made  to  keep  the  anchors 
as  close  to  120^  apart  as 
possible.  The  more  you 
deviate  from  this,  the  more 
vulnerable  is  the  tower  to 
twisting  torque. 

4)  Guy  lines  should  not 
be  obstructed  by  power 
lines,  trees,  or  parts  of  any 
building. 

5)  Be  sure  your  com- 
munity has  no  restrictions 
on  tower  erection;  obtain  a 
building  permit  if  one  is  re- 
quired. 

6)  Make  sure  there  are 
no  buried  water,  gas,  or 
power  lines  in  the  areas 
where  you  plan  to  dig  your 
base-  and  guy-anchor 
holes.  Call  the  utility  com- 
panies; they  will  locate 
them  for  you  free  of 
charge. 


7)  If  at  all  possible,  at- 
tach the  tower  to  your 
house  or  shack.  In  most 
cases,  this  will  classify  it  so 
that  your  home-owner's  in- 
surance will  cover  ;l. 
Check  with  your  agent  to 
see  if  this  applies  to  your 
policy,  and,  if  it  does  not, 
ask  him  about  a  separate 
liability  policy.  In  most 
areas,  a  tower  is  con- 
sidered an  attractive 
nuisance  for  juveniles,  and 
if  a  child  is  hurt  on  your 
tower,  you  are  at  fault 
even  though  it  is  on  private 
property.  If  your  tower 
falls  on  a  neighbor's  ho.use, 
more  than  "Gee,  I'm  sorry 
about  that!"  is  usually  re- 
quired to  fix  the  damage. 

8)  Determine  that  the 
ground  where  your  base 
and  anchors  will  be  is  solid 
enough  to  hold  them  in 
place.  Freshly-excavated 
ground  should  be  avoided. 
(Quicksand,  mud,  and 
earthquake  faults  also 
should  be  avoided.) 

Now  that  we  have  the 
basics  out  of  the  way,  let's 
get  started  on  putting  this 
thing  up.  The  tower  foun- 
dation and  the  guying  are 
the  two  most  important 
parts  of  your  whole  in- 
stallation. Don't  take  short 
cuts  in  either  of  these 
areas.  A  few  bucks  saved 
on  cheap  concrete  or 
junky  guy  lines  could  cost 
you  thousands  of  dollars  in 
the  long  run. 

The  type  of  ground 
(clay,  sand,  soft  dirt,  or 
whatever)  and  the  height 
of  the  tower  will  determine 
how    much    concrete   you 


Photo  B.    The  base  plate  is  anchored  to  the  tower  founda- 
tion with  one  bolt. 


need  for  the  base  and  guy- 
line  anchors,  A  very  good 
place  to  get  this  Informa- 
tion is  in  the  Rohn  tower 
catalog.  You  can  probably 
obca'n  a  copy  of  it  from 
Rohn  or  your  Rohn  dealer. 
Tl"<>  will  give  you  a  lot  of 
valuable  information  on 
how  and  where  to  guy  your 
tower  and  how  big  to 
make  your  holes  for  con- 
crete. Under  no  circum- 
stances should  the  base  or 
anchors  contain  less  than 
V4  yard  of  concrete. 

The  specific  information^ 
in  this  article  is  pertinent 
to  most  towers,  but  it  is 
specifically  related  to  the 
Rohn  25G  tower  This  is 
one  of  the  most  popular 
ham  towers  and  the  one 
with  which  I  have  the  most 
experience. 

In  Photo  B,  you  can  see 
what  I  prefer  for  the  tower 
base.  Note  that  the  con- 
crete sticks  up  above 
ground  level.  This  is  ac- 
complished by  making  a 
frame  out  of  2  X  4s,  with 
the  4"  side  vertical.  There 
are  a  number  of  reasons 
for  doing  this:  looks,  main- 
tainability (grass  trimming), 
and,  most  important,  level- 
ing. If  your  base  plate  isn't 
level,  it  will  be  nearly  im- 
possible to  level  the  tower. 

Speaking  of  the  base 
plate,  it  Is  a  good  invest- 
ment to  make.  At  $40  to 
$45  per  section,  it  is  a  very 
expensive  practice  to  bury 


part  of  the  tower  in  con- 
crete. With  my  system, 
should  you  decide  to  move, 

the  base  plate  can  be 
taken  with  you,  (Most  peo- 
ple would  rather  not  take  a 
yard  of  concrete  with  them 
to  get  the  tower  section 
cemented  in  it.) 

You  will  notice  that  the 
base  plate  is  held  in  place 
by  one  5/8"  x  18"  galva- 
nized bolt  in  the  center.  If 
you  are  unabfe'to  find  one 
at  your  hardware  store,  try 
your  local  power  com- 
pany. These  bolts  are  used 
quite  extensively  for 
power-pole  hardware. 

After  you  have, poured 
the  concrete  in  your  base 
hole  and  tamped  the  air 
out  of  it,  the  bolt  is  in- 
serted. Don't  wait  too  long 
to  put  the  bolt  in  or  your 
concrete  won't  hold  it  too 
well.  If  you  are  a  pessimist, 
a  3"  flat  washer  welded  to 
the  end  of  the  bolt  before 
putting  It  In  the  concrete 
will  add  holding  power. 

Do  not  attempt  to  put 
the  base  plate  in  place  un- 
til after  the  concrete  has 
set.  Also,  be  careful  not  to 
bump  your  cement  form 
when  pouring  the  con- 
crete. 

Two-inch  pump  rods 
were  installed  to  stop  cars 
from  running  into  the 
tower. 

Once  the  base  has  cured 
(at  least  a  week,  and 
preferably    longer),    the 
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Photo  C   Two  types  of  guy-line  supports  are  shown  here. 


tower  can  be  bolted  to  the 
base  and  set  in  place. 
Generally,  the  first  two 
sections  can  be  bolted 
together  and  set  on  the 
base  without  too  much 
trouble. 

Next  let's  look  at  the 
guy-line  supports.  Photo  C 
shows  two  types  of  guy- 
line  supports.  At  the  bot- 
tom of  the  picture  is  a 
Rohn  guy  anchor.  This 
piece  is  cemented  into  the 
ground  with  just  a  few 
inches  of  shaft  and  the  eye 
sticking  out  above  the 
ground-  (See  your  Rohn 
catalog  for  recommended 
installation  of  this  device.) 

Also  in  the  picture  is  a 
pole  with  the  lines  at- 
tached to  it.  In  this  case,  a 
2"-diameter  solid-steel 
pipe  (a  well  pump  rod)  is 
used.  If  you  check  with  a 
local  pump  repair  com- 
pany, you  will  find  that 
pieces  of  rod  that  have 
been  removed  from  wells 
are  available  for  a  couple 
of  bucks  each.  Don't  take 


your  Volkswagen  over  to 
load  up  three  lengths  of 
this  pipe,  however.  A  10' 
piece  of  pump  rod  weighs 
over  300  pounds! 

If  you  are  unable  to  find 
the  pump  rod,  a  piece  of 
3"  or  4"  pipe  will  do  equal- 
ly well,  with  the  pipes  filled 
with  concrete  for  extra 
strength,  if  desired. 

The  use  of  the  pole  has 
several  advantages  over 
the  use  of  the  guy  anchor. 
The  main  advantage  is  that 
the  lines  are  above  ground 
so  that  people  won't  trip 
on  them  or  hang  them- 
selves on  them. 

The  hole  for  the  anchor 
was  rxrx2V2'  deep. 
This  left  ZVa'  of  pipe  above 
ground,  and,  in  most  cases, 
this  is  plenty,  if  a  driveway 
is  crossed,  you  may  need 
to  go  higher  than  that.  If 
so,  I  recommend  you  use 
concrete-filled  4"  pipe 
rather  than  a  pump  rod.  In 
any  case,  to  make  sure 
that  they  don't  move,  the 
pipes  should  be  placed  in 


Photo  D.   Guy  lines,  are  attached  to  equalizer  plates,  one 
of  which  is  welded  to  the  pump  rod. 


the  hole  before  pouring 
the  concrete.  The  pipe  also 
can  be  guyed  with  wire  or 
rope  attached  to  stakes  in 
the  ground. 

Before  calling  your 
Redi-Mix  company  for  a 
load  of  concrete,  be  sure 
that  you  have  everything 
prepared.  If  the  driver 
stands  around  while  you 
put  the  pipe  in  the  ground 
and  guy  it,  you'll  find  that 
your  bill  will  have  a  sub- 
stantial charge  for  "stand-, 
by"  on  it. 

Photo  D  shows  a  close- 
up  of  how  the  guy  lines  are 
attached  to  the  pipe.  The 
piece  of  metal  welded  to 
the  pipe  is  one  of  the 
equalizer  plates  in  the 
Rohn  EP-2534-3  package. 
When  ordering,  get  5 
EP-2534-3  packages.  There 
are  2  plates  and  hardware 
in  each  kit  Three  sets  will 
be  used  as  standard 
equalizer  plates,  three  of 
the  remaining  four  plates 
will  be  welded  to  the  pipes 
and  the  last  plate  always 
can  be  used  as  a  paper 
weight. 

Unless  you  are  an  ex- 
tremely good  welder,  you 
should  have  the  plates  put 
on  at  your  local  welding 
shop.  Tell  the  welder  you 
want  a  very  strong  weld,  to 
hold  guy  wires  which  will 
hold  up  a  tower, 

A  few  more  points  and 


tips:  (1 )  All  of  the  hardware 
shown  comes  with  the 
equalizer  plates,  but,  when 
ordering,  be  sure  you  get 
the  correct  plate  for  the 
nu^mber  of  guys  that  you 
will  have.  An  EP-2534-3  is 
for  two  or  three  guys.  An 
EP-2534-5  is  for  four  or  five 
guys.  (2)  When  you  set  the 
g  u  y  - 1  i  n  e  p'\jp  e  in  the 
ground,  be  sure  that  the 
equalizer  plate  is  facing 
toward  the  tower.  It  is  very 
hard  to  rotate  the  pipe 
once  the  concrete  has  set. 
(3)  If  you  want  a  little  extra 
safety,  you  can  weld  a 
12"  X  12"  plate  to  the  bot- 
tom of  the  pump  rod  to 
make  it  harder  to  pull  out 
of  the  concrete. 

Once  you  have  the  base 
and  guy  supports  poured 
in  concrete,  the  next  thing 
is  to  sit  back  and  take  a 
well-deserved  break  while 
the  concrete  cures.  This 
will  give  you  time  to  catch 
up  on  your  reading  of 
those  back  issues  of  73. 
After  a  couple  of  days,  you 
can  sand  the  rust  off  your 
guy  pipes  and  spray  them 
with  Rust-o-leum,  or  some 
other  rust-inhibiting  paint. 
The  silver  paint  seems  to 
last  the  best  of  the  colors 
I've  tried. 

Now  that  you  are  well 
rested  and  raring  to  go,  we 
will  start  putting  the  tower 
up.    We    previously    men- 


106 


AC— DC  Operation 

BNC  Itiputs  1  Meg  Direct  5€  Dhins  Presented 

B  Large  A''  LED  Readouts 

Auta  Decimal  P^lnt  &  Zero  Blanking 


$14995 


MODEL  500  HH 
50  Hz  —  500  MHz 


MODEL  100  HH 
50  Hz  —  100  MH2 

$9995 


The  100  HH  and  500  HH  hand  held  frequency  counters 
represent  a  significant  new  advancement  utilfzfng 
the  fatest  LSI  design  .  ,.and  because  it's  a  DSt  inno- 
vation, you  know  it  otosoiet^^  any  co m pet i live  make&, 
both  in  prfce  and  performance  No  longer  60  you  have 
to  sacrifice  accuracy,  ultra  smail  readouts  ai>d  poor 
resoJution  to  get  3  cafcufaror  sf^e  instrument.  Both 
the  100  HH  and  500  HH  have  eight  .4  inch  LED  digits 
—  1  Hz  resolution  —  direct  in  only  1  &ec.  or  10  Hz  in 
.1  sec.  —  t  PPM  TCXO  time  t>ase.  These  counters  are 
perfect  for  all  applications  be  it  mobife,  hilltop,  marine 
or  bench  work.  (SOO— 

854-2049)  (800— 542-6£53) 


gtF    FREQUENC 
^'    TOl.r  "   • 


COMPARISON  CHART 


MAKUFACtUftil) 


DSl  JD^STnUMENTS 


CO  wnNENTAL  SPECIALTIES 


CONTI  NtNTAL  3PE&I  ALt^ea 


HOfr^ 


IW  HH 


UST 

PBICB 


*  ^  ar^ 


FHEOUENCV 
RANGE 


Fjtfiz-irHJMHr 


lOOHz-oDMHi 


S^^Hx-MCMH? 


lHHz-56iaffl-Ui 


lOH^-tOfiWH? 


TIME  BASE 


TtJXO 


M  [^  rvCo  K)  p  an&H^ 


roxo 


NDh-Cumpbr^&lfrd 


TGXC? 


AOCUnACt  OVER 
TEHPEAATUHS 


ir-  -  ^fl*C 


&  tf^M  [§  ifS^C 


I  WM 


3  WW  j^5fi^C 


I.BPt='M 


-M*€ 


S  PPM 


£  PPW 


d  PPM 


SifPPM 


SEHSITIVITV 


3SDMHI 


S5MV 


lO&MV 


25  MV 


NS 


£5D  lff>^Z; 


NA 


.2D  ^y 


N£i 


3$fl  HH>  - 


m 


30  MV 


SSOMV 


Bva 


31Z&  Mi 
PNCHELS 


l>n£'SCAL£  lEifPUr 
RESOLUTION 


.1  sec 


IO.>Hi 


ITOH7 


IWH^ 


MA 


16EC 


NA 


t^Hz 


1  kJHi 


too  Hz 


tOOHH S  M.95 

500  HH ..514a&S 

1  Year  Limited  W&rrarjty  Parts  £«  Labor. 
Factory  Aesenibled  In  U.SlA. 


7924  flonson  Road,  Oej3t  G 
San  Die^o,  California  tt^l  1 1 


T-50DAnt.   .. ....-,,. $  7.95 

AC-9  Gattary  Ellmlnatar $  7.95 

NiCad  BbH  P^h .$24.9B 

TEnUS^j  MO  ■  vfc^  -  AE  -  C?iwA  •  M.O  -  a^  W*  U.o  l^wdH 
Orders  LlUbildEl  <tt  USA  A  C^^p,  pttme  add  IRAOO  addiliOnzil 
ro  cover  ai^  Rhipm©n,t  C^^ircffnla  raaiefiantfl  4idGr&ft  galea  tny. 


Photo  E.    This  is  what  a  gin-pole  looks  like. 


tioned  the  gin-pole.  Photo 
E  shows  a  picture  of  the 
gin-pole,  for  those  of  you 
who  don't  know  what  one 
is.  It  consists  of  an 
aluminum  pipe  about  13' 
iong,  a  clamping  device, 
and  a  pulley  at  the  top  of 
the  pole,  (If  you  know 
someone  who  works  at  a 
radio  shop,  you  may  be 
able  to  borrow  their  gin- 
pole.] 

While  you  are  out 
scrounging  around,  you 
also  will  need  a  good  safe- 
ty belt  (not  a  World  War  1 
surplus  job).  Remember, 
your  life  literally  depends 
on  the  belt.  If  it  goes,  you 
go;  if  your  belt  breaks,  you 
will  be  in  for  a  big  letdown. 
Another  need  is  good  rope. 
You  will  need  a  piece  as 
long  as  twice  the  height  of 
the  tower,  plus  about  30', 

Before  you  get  gung-ho 
to  start  putting  up  the 
tower,  take  a  few  minutes 
to  inspect  the  tower  sec- 
tions. If  any  of  the  mating 
ends   appear  to   be  at  all 


bent,  check  to  be  sure  that 
they  will  mate  with 
another  section  of  tower. 
If  severe  damage  is  evi- 
dent, turn  in  a  claim  to  the 
trucking  company  and  re- 
quest replacements.  White 
you're  checking  out  the 
tower,  locate  the  mounting 
hardware.  You  will  find  a 
plug  in  one  of  the  lower 
legs  of  the  tower.  Pry  it 
out,  tilt  the  teg,  and  catch 
the  nuts  and  bolts  as  they 
slide  out.  There  should  be 
two  sizes  of  nuts  and  bolts, 
and  three  of  each  size.  Be 
sure  to  count  all  the  hard- 
ware to  make  sure  you're 
not  short,  and  then  place  it 
in  the  pouch  of  your  safety 
belt. 

Two  other  things  can  be 
done  to  make  the  tower 
sections  easier  to  put 
together.  The  first  is  to 
take  a  1  V2"  piece  of  rod  a 
foot  or  so  long  and  grind  a 
blunt  point  on  it.  Very 
gently  drive  this  into  the 
female  {lower  part  of 
tower)  ends  of  the  tower 


Photo  F.   Clearing  excess  galvanizing  from  the  tower  legs 
will  make  joining  easier. 


sections.  (Don't  get  carried 
away  or  you  will  split  the 
tower  legs  open.)  Photo  F 
shows  this  being  done.  The 
second  is  to  drive  a  drift 
punch  through  each  of  the 
bolt  holes  in  the  tower. 
Drive  the  punch  in  from 
both  sides  of  the  holes.  The 
reason  for  these  steps  is  to 
clear  out  any  excess 
galvanizing  that  may  be 
clogging  the  holes.  (All 
Rohn  towers  are  hot- 
dipped  galvanized  after 
they  are  assembled,) 
Under  no  circumstances 
should  you  use  a  drill  to 
ream  out  the  holes. 

You  now  are  ready  to'' 
start  putting  up  the  tower 
sections.  If  you  are  doing 
the  climbing,  be  sure  that 
your  ground  man  is  relia- 
ble. Your  life  literally  rests 
in  his  hands.  If  you  say 
"whoa"  and  he  "let's  go/' 
you  have  a  big  problem. 

The  man  on  the  tower 
a/wa/5  calls  the  shots  — he 
\s  the  boss.  If  you  can  get 
hold  of  a  pair  of  walkie- 
talkies,  it  will  save  you 
from  laryngitis  from  yell- 
ing to  each  other.  And  let 
your  ground  man  do  as 
mucn  of  the  physical  work 
as  possible. 

The  number  one  rule  is 
safety.  Tower  work  is  no 
place  to  be  horsing 
around.  Before  you  take 
one   foot  off   the  ground. 


make  the  following  point 
emphatically  clear  to 
everyone:  If  anything 
breaks,  comes  loose,  or 
drops,  don't  try  to  stop  it  or 
catch  it.  Should  anything 
go  wrong,  getyour  butt  out 
of  the  way.  A  piece  of 
mangled-up  tower  can 
easily  be  replaced.  A 
mangled  body  is  not  so 
easily  replaced? 

The  man  on  the  tower 
should  have  the  following 
equipment  with  him  be- 
fore he  starts  climbing: 
(1)  Safety  belt,  boots,  and 
gloves,  (2)  Two. wrenches 
for  each  of  the  two  bolt 
sizes  on  the  tower.  (A  ratch- 
et and  socket  help  a 
lot.)  (3)  A  drift  punch  and 
hammer.  These  are  used  to 
help  align  the  bolt  holes. 
(4)  AlJ  of  the  nuts  and  bolts 
for  all  of  the  tower  sec- 
tions. (5)  A  small  pulley 
which  can  be  used  to  raise 
the  gin-pole  from  one  sec- 
tion of  the  tower  to  the 
next.  (6)  A  work  platform, 
if  used. 

Item  six  is  not  a  require- 
ment, but  it  can  make  the 
tower  work  a  iot  easier  and 
save  a  lot  of  wear  and  tear 
on  your  feet  and  back.  (See 
Photo  G.)  Once  again,  I 
wish  to  emphasize  that 
very  important  point:  If 
you  can't  relax  while  doing 
tower  work,  stay  on  the 
ground.   There   is    no  way 
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Photo  C.  A  work  platform  can  make  tower  erection  much 
easier. 


that  you  can  hold  on  with 
one  hand  and  work  with 
the  other.  Tower  work  re- 
quires both  hands  and  all 
of  your  attention. 

Your  first  job  is  to  place 
the  gin-pole  at  the  top  of 
the  first  section.  Carry  the 
pole  up  the  tower  with  the 
pole  in  the  lowered  posi- 
tion, or  use  the  small 
pulley.  Once  you  have  it  in 
place  on  the  tower,  you 
can  raise  the  pole.  Be  sure 
to  place  the  clamp  on  a 
tower  leg  so  that  sections 
can  be  pulled  up  without 
obstructions  being  in  the 
way. 

The  clamp  should  be  po- 
sitioned so  that  it  faces 
away  from  the  tower.  The 
pulley  should  be  rotated 
so  that  it  faces  toward  the 
inside  of  the  tower.  Do  not 
use  pliers  to  tighten  any  of 
the  clamp  screws  on  the 
gin-pole;  hand-tight  is  suffi- 
cient on  all  three  screws, 
Photo  H  shows  a  picture  of 
the  gin-pole  clamped  in 
place  on  the  tower. 

While  you  are  mounting 
the  gin-pole,  your  ground 
man  should  be  tying  the 
rope  to  the  next  section  of 
the  tower.  The  rope  should 
be  tied  approximately  two- 
thirds  of  the  way  up  the 
section.  If  it  is  tied  too 
high,  you  will  have  trouble 
placing  the  sections  in 
place.  Photo  I  shows  how  I 
tie  the  rope  on.  You  will 


notice  that  this  is  a  slip 
knot.  Many  people  have 
looked  at  this  and  said,  ''It 
won't  work."  I  have  used 
this  knot  to  send  up  over 
500'  of  tower  sections  and 
never  has  it  come  loose. 

Once  you  have  the  third 
section  of  tower  in  place, 
the  first  set  of  guy  lines 
should  be  attached.  1  per- 
sonally recommend  that  if 
you  put  up  thirty  feet  or 
more  of  tower,  it  should  be 
guyed.  The  Rohn  catalog 
gives  recommended  guying 
heights  for  various  tower 
heights.  While  you  are  work- 
ing on  the  third  section  of 
tower,  have  your  ground 
man  getting  the  guy  lines 
ready.  Each  line  should  be 
prepared  as  shown  in 
Photo  J  before  it  is  sent  up 
to  you.  The  loop  should  be 
about  three  inches  long, 
and  two  cable  clamps 
(minimum)  should  be  used 
at  each  loop. 

When  you  have  the  gin- 
pole  ready  (you  can  do  this 
before  moving  the  pole  if 
you  want),  have  the  loop 
sent  up  to  you  on  the  gin- 
pole  line.  Each  line  should 
be  taken  to  the  turnbuckle 
it  attaches  to  and  mea- 
sured to  length  before  cut- 
ting.  The  turnbuckles 
should  be  screwed  to  the 
maximum  out  position 
before  measuring.  Do  not 
try  to  pull  the  guy  line 
tight  when  you  are  measur- 
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Photo  H.    The  gin-pole  is  clamped  in  place  at  the  top  of 
the  tower. 


ing  it,  but  leave  plenty  of 
slack.  The  lines  can't  be 
tightened  until  all  three 
lines  are  attached. 

Leave  a  couple  of  feet 
extra  so  that  the  cable 
clamps  can  be  fastened. 
When  you  cut  the  guy 
cable,  be  sure  to  tape  both 
sides  of  the  cut  with  elec- 
trical tape  before  you  cut 
it.  A  small  pair  of  bolt  cut- 
ters does  a  good  job  of  cut- 
ting the  cable. 

After  the  first  line  is  at- 
tached, have  the  second 
one  prepared  and  sent  up. 
After  all  three  guys  are  at- 
tached, the  tower  man 
should  come  down,  be- 
cause  the  next  job  is 
easiest  when  done  by  all 
hands  — preferably  with 
four  men.  Have  one  man 
on  each  of  the  guy  lines, 
and  the  fourth  man  at  the 
tower,  with  a  two-foot  or 
longer  level.  It  is  best  to 
use  a  ladder,  so  that  the 
level  can  be  placed  on  the 
middle  of  the  second  sec- 
tion or  higher  (15'  from  the 


ground).  ""^ 

The  level  man  should 
not  stand  on  or  hold  onto 
the  tower  when  he  is  level- 
ing it.  Each  turnbuckle 
should  be  tightened  until 
the  tower  is  levei._Take  at 
least  two  perpendicular 
readings  (90^  from  each 
other)  on  each  leg  to  en- 
sure that  the  tower  \s  level. 
The  first  set  of  guys  Is  very 
important.  If  the  tower  Is 
not  pr.operly  leveled  at  this 
point,  you  may  never  get  it 
straight. 

If  you  turn  the  turn- 
buckle all  the  way  in  and 
still  need  more  tightening, 
then  back  it  all  the  way 
out,  loosen  the  cable 
clamps,  pull  the  cable  un- 
til it  is  tight,  re-clamp,  and 
start  tightening  the  turn- 
buckle again.  When  prop- 
erly tightened,  the  guy 
lines  still  should  have  a 
fair  amount  of  slack.  You 
should  be  able  to  shake 
the  cable  and  have  a  small 
amount  of  ripple  in  it. 

If    the    cables    are    too 
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Photo  L  A  good  knot  to  use  when  lifting  tower  sections. 


tight,  you  stand  a  good 
chance  of  losing  your 
tower.  The  theory  is  that  of 
the  reed  in  the  wind,  A 
reed  wili  bend  in  the  wind 
and  not  be  broken,  but  a 
rigid  plant  will  snap  off 
because  it  is  unable  to 
give.  A  properly-guyed 
tower  will  have  a  small 
amount  of  sway  to  it.  And 
remember  that  if  you  put 
up  your  tower  in  winter, 
you  will  need  less  slack 
than  you  would  in  the  sum- 
mer! 

Continue  to  put  addi- 
tional sections  of  tower 
and  guy  lines  on  until  the 
tower  is  completed.  Addi- 
tional sections  of  tower 
are  leveled  in  the  same 
manner.  The  only  excep- 
tion is  that,  rather  than  us- 
ing a  level,  the  level  man 
should  look  up  each  leg  of 
the  tower.  A  section  that  is 
not  level  will  stand  out 
very  noticeably.  If  you're 
not  sure,  have  several  peo- 
ple sight  up  the  tower  and 
level  until  the  general  con- 


sensus is  that  it  is  straight. 

When  all  sections  of 
tower  have  been  installed 
and  leveled,  the  turn- 
buckles  should  be  safety- 
wired.  This  prevents  move- 
ment of  the  lines  from 
working  the  turnbuckles 
loose.  The  method  I  prefer 
to  use  is  the  "figure-8" 
safety  wiring.  This  can  be 
seen  in  Photo  K. 

Another  feature  you 
may  want  to  add  to  your 
tower  is  a  skirt  on  the  bot- 
tom section.  Remember, 
your  tower  is  classified  as 
an  ''attractive  nuisance," 
The  skirting  I  used  can  be 
seen  in  Photo  L.  The  best 
way  to  make  this  is  to  take 
a  section  of  tower  to  a 
local  air  conditioning  con- 
tractor and  ask  him  to 
make  you  a  piece  of  metal 
8'  long  to  cover  the  tower. 
You  can  have  him  attach  it 
to  the  tower,  or  do  it 
yourself.  The  best  way  to 
attach  it  is  to  use  pop 
rivets.  Be  sure  to  leave 
space  at  the  top  and  bot- 


Photo  /.   The  three-inch  loop  should  be  prepared  before 
the  guy  line  is  lifted  up  to  the  tower. 


torn  of  the  section  so  that 
the  mounting  bolts  can  be 
installed. 

The  only  remaining  part 
of  the  job  is  the  antenna 
and  feedline  installation. 
Since  there  are  so  many 
types  of  antennas  and 
mountings,  I  will  not  at- 
tempt to  go  into  installa- 
tion of  them.  If  you  intend 
to  use  a  rotor,  contact 
your  Rohn  dealer.  He  prob- 
ably can  fix  you  up  with  a 
rotor  mount  and  thrust 
bearings  that  are  made  for 
the  tower. 

Two  words  of  caution  on 
feedlinesi  0)  There  seems 
to  be  quite  a  bit  of  un- 
jacketed  Heliax®  availa- 
ble that  has  been  removed  " 
from  commercial  service. 
If  you  run  across  any  of  it, 
take  it  if  it  is  given  to  you, 
proceed  to  your  nearest 
scrap  metal  yard,  and  sell 
it  for  the  value  of  the  cop- 
per. Under  no  conditions 
do  you  want  to  use  it  on 
your  tower.  When  you 
place  two  dissimilar 
metals  together  and  place 
them  in  an  electro- 
magnetic field,  you  have 
created  a  fantastic  TVI 
generator.  This  is  the 
reason  that  it  was  removed 
from  commercial  service. 
And  (2),  watch  for  kinks  in 
the  outer  shield,  if  it  is 
kinked,  there  is  a  98% 
chance  that  the  cable  is 
ruined.  If  you  need  a  good 
attenuator,  it  is  fine.  How- 


ever, most  people  find  it  to 
no  advantage  to  have  a 
3-d  B  attenuator  in  their 
feedline. 

If  you  are  planning  to 
buy  a  complete  tower,  you 
can  buy  a  package  that  has 
the  tower,  guy  lines,  turn- 
buckles,  equalizer  plates, 
and  cable  clamps.  This 
could  save  you  some  time 
and  money.  Check  with 
your  Rohn  dealer  about 
the  package  ttjwer  before 
you  buy  all  the  pieces  in- 
dividually. 

Be  sure  that  the  tower 
you  buy  will  handle  the 
wind  loading  and  weight 
for  the  antenn_a_,  system 
that  you  plan  to  use.  If  you 
plan  to  use  the  pump-rod 
guying  technique,  be  sure 
to  order  two  extra  equaliz- 
ing plate  kits.  Also,  check 
to  see  that  there  is  suffi- 
cient^guy  line  to  meet  your 
guying  needs.  The  pack- 
ages are  set  up  for  the 
ideal  guying,  but  there  is  a 
very  good  chance  that 
your  installation  will  need 
more  cable. 

I  hope  that  this  article 
has  given  you  some  insight 
into  the  proper  methods  of 
erecting  a  tower.  I  claim 
neither  to  have  covered 
every  possible  condition 
you  may  encounter  nor 
that  this  is  the  only  way  to 
put  up  a  tower.  All  I  can 
say  is  that  these  are  some 
of  the  most  acceptable 
methods    I've   tried    in   15 
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ALL  NEW 


FT-101ZD 

HIGH  PERFORMANCE  HF  TRANSCEIVER 


Today's  technology,  backed  by  a  proud  tradition,  is  yours  to  enjoy  In  the 
all-new  FT-1 01 ZD  transceiver  from  YAESU.  A  host  of  new  features  are  teamed 
with  the  FT-1 01  heritage  to  bring  you  a  top-dollar  value.  See  your  dealer  today 
for  a  '*hands  on"  demonstration  of  the  performance-packed  FT-1 01  ZD . 


Diecast  front  paneJ,  plu$  heavy 
juty  case 


Sum-in,  fuHy  adfu&t^lB,  VOX 
;lreiiltry 


Sulftnn  RF  speech  processor 
or  more  "talk  power"  when  you 
leed  it 


}utK-irt,  threshold  adjustable, 
lolse  bfanker 


Equipped  for  SSB  and  CW 
tperation.  Choice  oF  wide  or 
isrrow  bandwidlh  foT  CW  <w!th 
^ifonal  CW  f[[tej  inslalled) 


Digital  pJus  analog  frequency 
readout  Digital  display  resolu- 
tion to  100  Hz 

Rug^pd  6  i  •t6B  final  anr»pliftor 
tubes  with  RF  negative  IWd- 
back 

RFand  AFgain  controls  located 
on  concentric  shafts  for 
operator  convenience 

Full  band  coverage:  1 60  through 
10  meters,  plus  WWV/JJY 
^receive  only) 


TX,  R?(,  or  iJ-anscelve  frequency 
offB^t  From  main  dial  frequenoy 


Continuously  variabie  IF  ban<J 
wkfth:  300  Hz  to  2.4  KHz 


TRANSMITTER 

PA  Input  Power: 

180  watts  DC 

Carrier  Suppression: 

Better  than  40  dB 

Unwanted  Sideband  Suppression: 

Better  than  40  dB  @  1000  Hz,  14  MHz 

Spurious  Radiation: 

Better  than  40  dB  below  rated  output 

Third  Order  Distortion  Products: 

Better  than  ~3 1  dB 

Transmrttur  Frequency  Response: 

300-2700  Hz  (-6  dB) 

Stability: 

Less  than  300  Hz  in  first  30  minutes  after  1 0 

min.  warmup^  rfls$>  than  100  Hz  after 30  minutes 

over  any  30  mm  period 

Negative  F-eedbaok:  6  dB  d^  14  MHz 

Antenna  Output  impedance: 

50-75  ohms,  unbalanced 
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SPECIFICATIONS 
GENERAL 

Frequency  Coverage: 

Amateur  bands  from  1 .8-29,9  MHz,  plus 

WWV/JJY  (reuefve  only) 

Operating  Modes: 

LSB,  USB,  CW 

Power  Requirements: 

100/110/117/200/220/234  volts  AC. 

50/60  Hz;  13,5  volts  DC  (with  optiona!  DC-DC 

converter) 

Power  Consumption: 

AC  1 1 7V:  75  VA  receive  (65  VA  HEATER  OFF) 

265  VA  transmit;  DC  13.5V:  5-5  amps  receive 

(1.1  amps  HEATER  OFF),  21  amps  transmit 

Size: 

345  { W)  X  1 57  (H)  x  326  (D)  mm 

Weight: 

Approximatelv  i  5  kg, 

COMPATIBLM  WtTH 
FT'BOIDM  ACCESSORIES 


Select  switches  U>r  ukci  wJlh 
rV-€01  DM  synthesized  scan- 
ning VFO  (option).  FV-901DM 
provides  scanners  plus  40  tre- 
qti^icy  memory  bank. 


RECEIVER 

Sensitivity: 

0,25  uV  for  Ji/N  10  dB 
Selectivity: 

24  KHz  at  ev  dB  down,  4.0  KHz  aE  60  dB  down 
(1.66  shape  factor);  Continuous!/  variable  be- 
tween 300  and  2400  Hz  (-6  dB):  CW  (with 
optional  CW  filter  tnstaiied):  600  Hz  at  6  dB 
down,  1 .2  KHz  at  60  d.B  down  (2  -A  shape  factor) 
Image  Rejection: 

Better  than  60  dB  (1 60-15  meters);  Better  than 
50  dB  (10  meters) 
IF  Rejection: 

Better  than  70  dB  (160,  80,  20-10  m);  Better 
than  60  dB  (40  m) 
Audio  Output  Impedance: 
4-16  ohms 

Audio  Output  Power: 
3  watts  @10%  THD  (into  4  ohms) 
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Price  And  Specifications  Subject  To 
Change  Without  Notice  Or  Qdliaa ton 


The  radiOm 


YA€Sy 

\J 


YAESU  ELECTRONICS  CORP.,  15954  Downey  Ave.,  Paramount,  CA  90723  •  (213)  633-4007 
YAESU  ELECTRONICS  Eastern  Service  Ctr,  981 2  Princeton-Glendaie  Rd.,Cincinnati,  OH  45246 
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Fhoto  K.  A  "figure-8"  safety  wiring  for  turnbuckfes. 


years   of    putting    up   ham 
and  cornnnercial  towers. 

If  you  have  any  sugges- 
tions or  questions,  I  will  be 
glad  to  respond  to  them,  if 
you  wish  and  expect  a  re- 
ply, send  an  SASE.  Good 
luck,  and  remember  the 
final     words     of     Harry 


Splash,  the  tower  rigger:  ''I 
l<new  that  1  should  have 
replaced  that  worn  strap 
on  my  safety  belt!" 

Note:  Thanks  to  Deborah 
Coyle  for  proofreading  and 

typing  this  article,  and  to 
Sue  CWB7CXE'sYL)  for  help 
with  the  photo  work.H 


Photo  L.  A  skirting  at  the  bottom  of  the  tower  lessens  the 
"attractiveness'^  of  your  ''attractive  nuisance/' 


TUBES  &  LINEAR  PARTS 


^\C> 

<       IN  STOCK 

List 

Special 

3-400Z 

$90 

$81 

3-500Z 

$90 

$81 

8873 

$135 

$129 

8874 

$135 

$129 

8875 

$135 

$129 

8877 

On  Quote 

All  are  new. 

factory 

fresh  V 

//  full 

warranty 

VARIABLE  CAPACITORS 


40-31 Opf 

2,2-30pf 

5-lOOpf 

ll-300pf 

4.1-465pf 

18-lOOOpf 

10-lOOOpf 


7KV  Air 

15KV  Vac 

15KV  Vac 

lOKV  Vac 

5KV  Vac 

3KV  Vac 

5KV  Vac 


$24.00 
$20.00 
$47.50 
$50.00 
$60.00 
$70.00 
$80.00 


SK-400,  SK-410,   SK406 
SK-416,  SK-510,   SK516 
SK2210,   SK2216,   SK640 
and  much  more  in  stock 
finger  stock  tool 


VACUUM  RELAYS 

Type         New  Surplus 

HCl  Kilovac   $99.95  $49.95 

HC8  Kilovac  $119.95  $49.95 

RF2B  Jennings  $89.50  $22.00 


-  Hard  to  Find  Tubes  &  Parts-Call  or  Write 

Quantities  Limited  to    r=^--'   ■-=- 
Stock  on  Hand        I 


Amateur  Radio  Center 
hi  S. Morris,  Mesa,  AZ  85202 

(602)833-8051 


ir- INDUCTOR, 
SWITCH  assy's 

B&W  852  $79.95 

B&W  850A  $79.95 

B&W  851  $57.50 

RF  SWITCHES 

SP6T  Mi  11  en       $22.50 

PLATE  CHOKES 

2.5mH  lOOmA  $."99 
2.5mH  300niA  $1.69 
B&W  800  $10.25 


RTTY 

CORNER 


P<edse  al ]o\ 


Mod  28ASR  $ 

Mod  28KSR  $ 

TTY  Paper  {3ply)  case 
TTY  Perf  Tape  case 
TT292  Typing  Reperf   $ 

Specials  Good  thru   7/31/79 
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t/^  Reacfer  Serv}cef—sGe  page  2)  l 


CaU  £^U-800-243-7765 


FREE  : 


Monthly  Computerized  Used  Equipment  List 
Courteous,  Personalized  Service 


'."'■  -^  "^Sr' 


rr^Tfl^-i?^ 


New  E€|ulpBk«Bt  —  All  new  e(|uipment  on 
display  »s  operating  for  actual  "on  the  air" 
QSO's.  Wc  reaJly  know  our  gear? 


Used  Equipment  —  We  recondition  and 
guarantee  all  our  used  equipment.  We  make 
sure  it  satisfies  you! 


5«rvic€  Shop  —  You've  probably  heard  ojour 
fine  service  reputation  —  using  CushmanCE4B 
signal  generators,  Hewlett  Packard  oscillo- 
scopes. Bird  wattmeters  —  we  fix  it  right! 


tnveototy  Warebonve  —  Our  large  volume 
assures  you  the  best  prices! 


Can 
or  Write 

for  your 
super  quote 
^     today! 


TEN  TEC     OMNI-D 


KDK     20 16  A 


CUSHCRAFT  ANTENNAS 


AVTHORiZED  DEALER  .  .  . 

FOR  OVER  50  MAJOR  LINES  * 

NEW  AND  USED  EQUIPMENT  "Get  on  our  used  equipment  maUing  list/' 

TRADES  WELCOME  "The  best  allowances  anywhere*' 

"We  buy  good  used  SSB  gear'*  .^_^ 

OUR  EVERYDAY  LOW  PRICES  ''remain  the  same  for  cash  or  trade-ins!" 

SAME  DAY  U.P.S.  SHIPPING  "Just  a  phone  call  away'' 

COMPLETE  RADIO  SERVICE  SHOP  "Mail  Order  Repair  Service* 

•  Fast  Efficient  Service     •  Most  Repairs  Done  and  Shipped  Within  7  Days 

•  We  Repair  All  Brands     •  Amateur  Extra /First  Class  Licenses 

•  All  Work  Guaranteed     •  Free  Shipping  Both  Ways  If  Work  Is  Done 

•  Send  Us  Your  Defective  Equipment  U.P.S.  Collect 

OUR  FIJVE  REPUTATION  SPEAKS  FOR  TTSELF  .  .  . 
"YOV  SHIP  iT     --     WEFiX  iT" 

OPEN  MON.-FRI.   10-6  •  THURS.   10-8  P.M.  •  SAT.   10-4 

EASY  DIRECTIONS;   Rt,  15  South  -  2  blocks  past  McDonald's  (Berlin  Turnpike) 


"We  can  match  most 
any  other  quote T 


master  charge 


"We  want  your 

used  gearr  We 

will  buy  or  trade. 


COMMUNICATIONS/ 


95  Kitts  Lane,  Newington,  Conn.  06111 

"Near  ARRL  Headquarters" 

Connecticut  Residents  Call:    203-667-081 1 
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^^^^^^^^P^jSSr 

J                                                                                               ^ 

^^^K'^MTm 

TODAY  S  MOST 
^        VERSATILE 

^SS^                   Available 

^^P^^         for  Kenwood  TR 

740a  Midtand  13-S10, 

Vaesu  227H,  Of  KDK  FM-144 

At  yoiir  Ham  Radio  Dealer 
orCaM  &r  Write     ^^Clts 

:t§9  W  F4irtl4lfi>i|i  Av«..  Winl*r  Rafh.  fl*.  JJ7»fl 
$0*645-017* 

SCANNER 

Scan  a  few  channels  or  all  BOO  -  for  ex- 
ample -  you  ca n  progfam  CES  Model  800  to 
sea  n  Repeater  and  Simplex  Channels  or  all 
2  Meter  Bands  -  Other  features  include:  In- 
stantaneous Addition  or  Detetion  of  Chan- 
nels •  Scan  Resume  delay  assures  hearing 
return  cafls  •  Resume  and  Hold  provides 
complete  control  of  scanning  action  •  Hold 
Control  activated  by  mic's  P.T.T.  switch  • 
Scan  entire  band  in  5  KHz  steps  and  retain 
progra  mmed  memory  •  Selectable  a  utoma- 
tlc  scan  resume  after  10  sees,  on  chanoeJ. 
Slow  Scan  of  memory  to  locate  specific 
channels.                                                          j 

D  O  V  E  T  R  O 


Special  Saturday  njght  activities 
•  Sw^p  shop  inside  and  out 
♦  ARRL  talks  and  topics 
•  Forums  and  meetings 
•  Commercial  exhibits 
•  HourJy  prizes 
•  Major  awards 


Ho^  in  its  14th  year 
September  7,  8  and  9, 1979 


Meet  us  at  the  air-conditioned  Melbourne 

auditorium.  Hamfest  headquarters  at  the 

Ramada  Inn,  OS  I.  Talk-in  on  25/85. 

Tickets  are  53.50  per  person. 


For  full  tnformatJon  contsct: 
Platinum  Coast  Amai%m  Badio  Society 
PO  Box  1004 
Melbourne  FL  32B01 


MPC-IOOOC 

Multipath  Correction 
In-Bafid  Diversity  & 
AFSK  Tone  Keyer 

Amateur  Net;  $545.00 


standard  features  include  CONTINUOUSLY  tuneable  Mark  and  Space  channels  (1000 
Hz  to  3200  Hz),  Dual  Mode  (MARK  or  FSK)  Autostart  and  internal  high  level  neutral 
loop  keyer  (20  to  60  ml).  Both  El  A  and  MJL  FSK  outputs  are  provided  for  direct 
interface  to  microprocessor  and  video  terminal  peripherals. 


MPC-IOOOCR 

Signal  Regeneration  & 
Speed  Conversion 

Amateur  Net:  $645.00 


A  front  panel  switch  permits  internal  TSR-200  Signal  Regenerator-Speed  convert- 
er assembly  to  electronically  "gear-shift"  between  60,  67,  75  and  100  WPM.  All 
incoming  and  outgoing  signals  are  regenerated  to  (ess  than  0,5%  bias  distortion. 
Also  available  with  DIGITAL  Autostart  (TSR-200D):  Amateur  Net:  $695.00 

MPCIOOORA 
TSR-500 

Dual  UART  Regeneration, 
Speed  Conversion,  200 
Char.  Memory,  Word  Cor- 
rection &  DIGITAL 
Autostart 

Amateur  Net;  $895.00* 

The  MPC-lOOORASR-500  provides  Preloading  and  Recirculation  of  the  200  character 
FIFO  Memory,  a  keyboard -control  led  Word  Correction  circuit,  Variable  Character 
Rate,  Tee  Dee  Inhibit,  Blank/LTRS  Diddle,  a  Triple  Tone-Pair  AFSK  Tone  Keyer  and  a 
Character  Recognition/Speed  Determination  DIGITAL  (DAS- 100)  Autostart  mode. 

*The  MPC-IOOOR  is  also  available  without  a  TSR  assembly  and  functions  as  a  MPC- 
IOOOC  with  a  Triple  Tone -Pair  AFSK  Tone  Keyer.  This  "Basic-R"  permits  future  ex- 
pansion with  a  TSR-lOO,  TSR-200,  TSR-200D  or  TSR-500  by  simply  lifting  the  lid 
and  plugging  in  the  appropriate  TSR  assembly:  Amateur  Net  (Basic-R):  $595.00 

Your  QSL  will  bring  complete  specifications,  or  call:  213-682-3705. 


^D23 
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627  FREMONT  AVENUE 

(P.  O.   BOX  267) 

SOUTH    PASADENA,  CA.  91030 


(1-800-485-0942) 
VINEYARD  AMATEUR  RADIO 


We   sell    Ten-Tec,    Alda,    SST,   Wilson, 
Lunar,  Mirage,  and  many  otiners  for  iess. 


•  INTRODUCING* 

The  RM-101  and  TM-820  rcvr  mod  hit. 

Improves  overioad,  crossmod,  and  sen- 
sitivity (noise  fig,)  '"-^-^ 

BEST  OF  ALL,  the  l<it  sells  for  $14.95,  (half 
Of  the  cost  of  other  kits) 

Drop  us  a  card  or  ca//  for  the  tow  prices 

%/0    ^''^^y^^^  Amateur  Radio 
Vn  I    4407  Vineyard  R"d-     S 

^V75      Oxnard,  CA  93030     ®B 


SCAN  NERS  *  SCANN  ERS  *  SCANNERS 


YOU'VE  SEEN  THE  REST,  NOW  BUY  THE  BEST 

HAM  SCAN-2 

Kenwood  7aOOA,  KDK  2015R,  KDK  201 6 A, 
Tempo  VHF/1,  Midland  13  510,  others 

•  Features  one  channel  of  mem  Dry,  without  need 
of  resetting  dials  to  zeros  as  required  by  others. 

•  Unit  mounts  totally  inside  of  rig^  no  extsrnst 
box^ 

•  Scanning  rate  200  kHz  nom,  not  50  kHz,  with  s 
3  second  pause  on  all  aotlve  channels  before 
resuming  scan. 

•  Mike-mounted  switch  provides  3  functions; 
scan  start/stop,  remote  frequency  increment- 
ing, end  transmit  interlocking  when  fn  active 
scan  mods. 

•  Totally  assembled,  and  tasted  t59.95  S1.50 
shp. 

Ordor  HAM  SCAN-8  and  please  specify  type  of  rig 


P.O.  BOX  536 

STERLING  HTS.  Ml  48078  ^  ^^ 

Phone  Orders  Call:  [313]  286-4836 
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FREE! 

RADIO  AMATEURS 

WORLD  ATLAS 

with  purchase  of  famous 
CALLBOOK 

MAP  LIBRARY! 


Here's  an  offer  you  can't  refuse!  You 
receive  three,  information-packed,  Ama- 
teur Callbook  maps,  folded,  plus  the 
World  Atlas  for  only  $375  plus  $1.50 
shipping  and  handling.  If  purchased 
separately,  total  value  o!  map/atlas  offer 
would  be  $6.25.  plus  shipping.  You  save 
$2.50  and  get  these  Invaluable  radio 
amateur  aids! 

1.  Prefix  Map  of  the  World,  folded. 
World-wide  prefixes.  Shows  40'Zone 
map  on  one  side,  90-zone  map  on  the 
other.  Size  40  "x  28" 

2.  Map  of  North  America,  folded. 
Includes  Central  America  and  Carib- 
bean to  the  Equator.   Shows  call 
areas,  zone  boundaries,  prefixes,  etc. 
Size  30  "x  25" 

3.  Great  Circle  Chart  of  World,  folded 
Centered  on  40°N,  100*"  W.  Shows 
cities,  latitude,  longitude,  great  circle 
bearings  and  more!  Size  30 "  x  25 " 

Plus  Special  FREE  bonus! 

The  Callbook's  own  Radio  Amateur 
World  Atlas,  FREE  with  the  purchase  of 
the  3  maps.  Contains  eleven  full  color 
maps  of  the  world,  looking  at  things  from 
the  radio  amateurs  point  of  view. 

Callbook  Map  Library  $3.75 

Shipping  $1.50 

Total     $5.25 


Special  Limited  Offer! 

Amateur  Radio 

Emblem  Patch 

only  $2,50  prepaid 

Pegasus  on  blu€  field,  red  lettering.  3'  wide  x 
3'  high.  Great  on  jackets  and  caps.  Sorry,  no  call 

ORDER  TODAY! 


AWfTEUS;  Fl*MO 


letters - 


Order  from  your  favorire  efeclronics  dealc  or  direct  from  the 
puBlisher  Alt  direct  orders  add  Si. 50  tor  shippif>g.  Hiincis 
residenis  add  5Vi  Saies  Tax. 


RADIO  AMATEUR  1 1  I 

cailboo 


INC. 

^n-l      Dept.  B 

925  Sherwood  Drive 
LaJte  Bluff,  III     60044 


Touch-n-go 

with 

DRAKE 
1525EM 

Push    C' 
Button 
Encoding  Mike 


•  Microphone  and  auto-patch  encoder  in  single  convenient  pack- 
age with  coil  cord  and  connector  Fully  wired  and  ready  for  use. 

•  High  accuracy  IC  tone  generator,  no  frequency  adjustments. 

•  High  reliability  Digitran®  keyboard. 

•  Power  for  tone  encoder  obtained  from  transceiver  through 
microphone  cable.  No  battery  required.  Low  current  drain. 

•  Low  output  impedance  allows  use  with  almost  all  transceivers. 

•  Four  pin  microphone  plug:  directly  connects  to  Drake  UV'-3'" 
without  any  modification  in  transceiver.  Compatible  with  all 
previous  Drake  and  other  2  meter  units  with  minor  modifications. 

•  Tone  level  adjustable. 

•  Hang-up  hook  supplied. 

•  Complete  instructions  supplied  for  use  with  any  transceiver. 

SPECIFICATIONS; 

•  Microphone  Element  Type:  Low  impedanceTiynanriic  •  Frequency  Re- 
sponse: 300-5000  Hz*  Output  Impedence:  500  ohms*  Microphone  Output 
Level:  -72  dBm  per  microbar.  Approx  3mV  (-47dBtTn)  with  average  voice 
level  •  Tone  Encoder:  Single  integrated  circuit  dual  tone  synthesizer 

•  Encoder  Audio  Level:  Adjustable  from  approx  1mV  to  5mV  with  internal 
potentiometer  •  Encoder  Frequency  Tolerance:  Better  than  ±1%  from 
-20'C  to  -KSC^C  •  Encoder  Supply  Voltage:  7.5  to  1§  Volts  (Obtained 
through  microphone  cable  from  transceiver)*  Encoder  Current  Drain:  5  to 
20  mA  depending  on  supply  voltage  •  Encoder  Keyboard:  High  reliability 
Digitran®  keyboard  •  Microphone  Hanger:  Mook  supplied  •  Dimensions: 
2.6"  X  3.5"  X  1 .7"  (6.6  x  S.9  x  4.3  cm)  •  Weight:  8  oz.  (.227  kg) 

Drake  1525EM,  microphone  with  tone  encoder  and  connector  for 
UV-a.-.TR-SSC,  TR-72.  TR.22C,  ML-2 $49^95 

Drake  7073DM  as  above  but  wtthoiit  tone  encoder $19.00 


To  receive  a  FREE 
Drake  Fu/i  Line  Catalog, 
please  send  name  and  date 
of  thfs  publica  th  n  to . 


DRAKE 


^D11 


R.  L.  DRAKE  COMPANY 

540  Richard  St,  Mlamisburg,  Ohio  45342  •  Phone:  (513)  866-2421  •  Telex:  288-017 

Prices  and  specifications  subject  to  ctiange  without  notice  or  obfigation. 
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COMPLETELY 

FREE-STANDING, 

TELESCOPING  TOWERS. 


PUT  IT  RIGHT  WHERE  YOU  WANT  IT. 

With  one  hand,  raise  the  tower  from  21'  to 
as  high  as  55',  Find  exactiy  the  right  re- 
ceiving level  Uom  CB,  Ham  or  TV.  When 
you  want  to  adiust  your  antenna.  Install  a 
new  one,  or  pull  maintenance,  crank  it 
down  again.  No  more  climbing  up  in  the 
sky  \o  repair  or  replace  antennas.  With  the 
exception  of  our  breakover  models,  this  is 
the  most  convenient  tower  you  can  buy. 

BREAKOVERS-THE  ULTIMATE  IN  CON- 
VENIENCE—Ouf  breakovers  not  only 
tetescope,  they  lie  down  fof  you-  One  man 
can  crank  it  down,  then  lay  it  down,  so 
your  feet  never  have  to  leave  the  gound, 
even  on  our  tallest  towers. 

TOTALLY    FREE-STANDING-    No    guy 

wires,  no  brackets.  Our  towers  are  de- 
signed to  withstand  60  mile  winds,  with  50 
pounds  rotor  and  antenna  with  a  vertical 
area  of  6  square  feet. 

TOWER  CONSTRUCTION,  We  make  it  out 
of  the  finest  materials  available.  Our  steel 
is  thicker  and  heavier,  our  cables  are 
thicker  and  stronger— our  towers  them- 
selves are  two  or  three  times  heavier  than 
comparable  lowers  on  the  market.  Weight 
runs  about  165  pounds  for  our  -tO'  towers 
350  pounds  for  55'.  Several  design  innova- 
tions are  used  to  make  TeleTow'r  the 
strongest,  most  reliable  tower, 

ONE-PIECE  PRICE.  When  you  buy  one  of 
these  towers  you  get  the  whole  tower 
ready  to  install.  No  accessory  charges,  no 
extra  costs  tor  guy  wire,  base  plates,  etc- 
And  even  our  complete  one-piece  price  is 
consfderabiy  fewer  than  any  comparable 
tower  on  the  market. 

Concrate  sleeves  available  for  Model  40s 
and  Model  55s,  By  using  sleeves  you  can 
move  tower  to  another  location  and  all 
you  leave  is  the  sleeve  in  concrete. 


40'  MODELS 

Model  40  te)ttends  21'  to  40') 

Breakover  Model  40 

(extends  from  23'  to  40'  with  breakover  at  gound 
level) 

55'  MODELS 

Model  55  (extends  from  21"  to  55') 
Breakover  Model  55 

(Extends  from  23"  to  55'  with  breakover  at  ground 
level} 


TELE-TOWR  MFG.  CO..  INC. 


P.O,  Box  3412  •  Enid,  Oklahoma  73701 
405-233-4412 

t^T52 


ULTR.\  TIWER  OKLrXE  MatolR-siiny  antcmm- 
coixs  fed  or  ranricim  wire  on  iill  baii(is  (H>(>-10 
meters).  Tunc  rmi  Ihtr  SWR  (iii  vdur  :iTttciiiiii  for 
nior*:  officicnt  fipcr;it  Um  of  any  ri^,  HoiTic.  mahilc, 
port  able- (inly  9 '  nS^-'s  xS '  •  300  wait  I<F 
outikot  cuiJiibilily  •  SWR  meter  wiih  :i-coli)r 
scale  *  AMtenoa  5» witch  scit'.ts  between  twn 
coiix  fed  Hntonnas,  raudum  \virt\  or  tuner  bypass  • 
Emelcnl  Alt^'ouiut  indactor  •  20ti  pf.  lOOOV. 
Ciipacitorh  *  AttriieMvc  bmns^e  fiiifslied  enclosure. 


only  $64^.95 


SST  T-8  IXTRA  TlTHfER 


Tiine?i  ovil  SWR  on 
ciny  iiiiienna  — coox 
fc<l  <ir  random  wire 
(160-10  meters). 
Any  ripf—  iiji  to  200 
watts  KF  Hiitjnil. 
Rnijjied,  yet  com- 
pad :    5  V*  '    X  2  Vi  " 


only  $37.  a^ 


SST  T-3  MOBILE 

IMPEDA]^€E 

TRAJIfSFORMER 


Matches  52  ohm 
coax  to  the  lort'cr 
impedunce  <>f  ii 
mobtle  whip.  Taps 
between  3  and  nO 
ohms.  ^-iiO  ^im. 
300  waits  Oil  t  pill - 


oiily$19.95 


SSTT-X  RASTDOM  WIRE 

AJIfTElVIV  A  TUI^ER 


All  biiiu\R  {160-10 
m.)  widi  ixny  wire  • 
300\V  onlpnl  • 
Any  transceiver  • 
Home  or  portable 
•  Neon  Ivme-np 
Jndieator, 


only  $39.95 


SST  IIL-I  K4RI^T  DrMMT  LOAD.  lOOOW  PEP 
1,5:1  1-225  ^f^z.  Se^ilcd.  3-]/«"x-Y-3/8"- 

only  $17.95 

SST  C:i^l  24  II R.  TLOCK,  Giant  reel  LED 
Tiiimerals.  Month  and  day  also  at  ]jnsh  cjf  huiion. 
Beam  i  fill  for  your  desk.  llOVAf, 

only  $2^.95 

SSTB-f  BAl>r^'  for  balancetl  lines.  300W, 

only  $5.00  ^^^^ 


Call  (213)  376-S8S7  to  »r-<l.:r  CO-D.,  VISA, 
or  ?lnvter  Change 


To  Orflcri 

Send  a  ehcek  or  money  cirder  — fir  nse  youi  M.T.  or 
VtS.\  AiUi  S3  sliifjpjii^  and  hanclling.  CiiMr  resi- 
dents, t.i<U\  siiies  ta.s, 


Guam  11  lev:  All  SST  prorineiS  are  niteoiulK ion- 
ally  iriiartinteocl  for  1  year.  £n  addition,  they  may 
be  re  I  urn  ed  within  10  flays  for  a  full  refninf  (less 
shippini;)  if  yon  are  not  satisfied  for  any  reason. 


ELECTRONICS  <^sio 

P.O.BOX  1      LAWIMDALE,   CALIF. 
SOeBO    t2133    37S-5Ba7 


MESSAGE  MEMORY  KEYER 

"BRAND  NEW" 


9At}vaf\c^iS  CMOS  frietsage  fl^mfi.-^ 
mTwo    (SO   Cfljf    oaciij    ^eis.i<jc 
slofsge 

•  Repeat  Iuf]ct<t}t7 

•  Record:-  .•>  ■•'^y  speecf— p/ays  (jjc^ 


I  o;Oi  ^zfJi^^iwii 


Model  #TE201 


$69,95 


*Sei/  co'np.'erifipdars  and  a^^ntri 

•  Iambic  n^Y"fg  v/iif'  sny  sguee/« 

•  5-SO  wpm 

*Sps^a.    i.-itimti.    lone,    tune   on  a 
weight  C:'-  !'oli 

«       ■    cuf'tr-  ±*n  Cf/'DS  bifitcrv 


i«BWA'»0 


Ne^^l" 


Model  #  Hf44 

59.95 


•  Siaie-atme^rf  ClitOS  circuitry 

•  Seif  compieUng  dais  anij 
dashes 

•  Bolh  dol  H'ttd  dash  memory 

•  IAMBIC  keying -with  any 
squeeze  paddts 

•  5-50  wpm 

•  Speed.  v/eigFii,  tone,  vciutne 
tune  controls  S  s-rdetone  a  fid 
speikef 


•  Sen\-3Liroma:!c:  "b'jg"  optra- 
fiorr  A  sumgh^  keying— fear  ps!T@i 
switch 

•  Low  cu/rttnt  drain  CMOS  bat- 
tery ofiefotton  —portaijle 

•  Deluxe  quarter  Inch  jocHs  for 
keying  anri  output 

•  Keys  grid  block  end  solid  sisle 
rjgs 

•  /Jired  and  tested  — Sully 
gusrsr.teeJ-iez's'ba'isry 


FEATURES; 


*  E  r'-id  -fiwr  4*:n-"  •-&••  Sii-J  'ee: 
-■    .    -  ■■■■-i«i— nmita^l  ■i*p''T5 

*  Harsiiome  crinhle  frnrsn  OJs?  Mirf 
ric^  ted  pjfSdies 

*  Ff/e  fiay  bitir^mc  posts 

*Use  wit  ft  hue  Ci^OS  ks^cr  at  ar\f 
l^eyer 


AT  roofl  DiAiitt  ons£Mn  check  cm  «o«f  if  oitotft 


$25.95 


I  ELECTROMICS,  INC 

Rm  f%    1106  RAND  BLOG.^na 
M  fc#    BUFFALO  NY  14203 
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NEW!!  THE  SPACE  CASE 


...What  better  way  to  give  your  circuit  de- 
signs a  professional  look.  House  them  in  top 
quality    enclosures... 


Ready   for   assembly... 

THE  SPACE  CASE^ 

C--     1 V  ^  r  X  &  SZ4.50 

C'3    3'  X  7'  3(  8-  SZ9.50 

•6061'^  Black  AnodJzfid  Alurr.nijm  •  l^  Sidys,  V  Fron1  and  Rear.  1S  Guag&  Top  and 
Bottom  Panels  •  Circuit  Card  Guices  •Pre-OriSied  For  Ease  of  Assembfy»Alf  Mecessary 
Hardware 

RACK  PANELS 

P^l     lyV  X  19" S12.60 

P-2    31/2"  X  19' S1450 

«  FM&  Any  Standard  Size  Rack 

B-5      SVvCo^elcl  S40^ 

B-'2    =  12V  (Cor^o;s:s} S45^ 

B-B     8are  Board §25,55 

T-5      &V  Transformer SlZ.OO 

T-1?    ±  1£V  Transformer  SI  2.00 

•  Powerbuses  Accepts  Up  To  25,  ^4  Pinpacks  •Provisions  Made  For  Either  5V  at  800  ma 
or  M2  V  at  230  ma.  By  Simp[e  Transformer  Change  •  Complete  Witri  All  Parts. 

Charge  to  VISA  or  MASTER  CHARGE  or  mail  us  a  check  cr  money  order. 
t^SlOO      1^''^^    Inctudg  list  price  plus;  S3.(X)  shipping  and  bandllflg. 

)^>Z\  ^a^/y\^^a^~a       CALLORWHrrEFOBFHEELrrtfiATURE 

^,4-B#^E\yj  IJ    1216)494-6050 


P.O.  BOX  2304    NORTH  CANTON.  OHIO  44720 


TELREX  "Tri-Band"  — 

$415.00 

ELECTRICAL 

TB5EM 

Gain  in  DB  reference  v^  wave  dipoie 

8.5  dbd 

Front  [0  back  ratio 

28  db 

V/S/W/R  at  resorant  point 

1.3/1 

Maximunn  Power  Input 

4  KWP 

Nomina^  Input  Impedence 

52  ohm 

Beamwidth  to  '  ?  power  Input 

60"  3  bands 

Frequency  range 

10,  15.  20 

Side  Nulls 

35  db 

MECHANICAL 

Number  of  Eiements 

Ffve 

Alum.  Boom:  Dia.  &  Lglh.  apprcx. 

2,2.5"x18  ft. 

Turnmg  Radius  approx. 

20  ft. 

Wind  Load  at  100  mph  (approx.) 

210  lbs. 

Wind  Area 

7  sq.  ft. 

Longest  Element 

36  ft. 

Net  Weight  (approx.) 

49  lbs. 

Shipping  weight  (domestic  pack) 

60  lbs. 

Length  of  shipping  carton 

13  ft. 

MADISON 

,^M35 

ELECTRONICS  SUPPLY,  INC. 

1508  McKlNNEY  •  HOUSTON,  TEXAS  77002 

713/653-0266 

W5GJ.    W5M8B.     K5AAD,     N5JJ,     AG5K,    W5VVM.    W5EGP. 

WA5TGU,  WB5AYF,  K5BGB. 

1 

MASTERCHARGE  •  VISA 

DLA! 

i 

A  Breakthrough  In  Technology! 

MiCROPBOCESSOR  COMTROUED 
SYMTHESaED  HANDIE 


FT-207R 

W 


YAESU 


4  Memories  plus 
Programmable  Offset 


BNC  Antenna 
Connector 


Squelch  Controf 


Audio  Gain 
Control 


Condensor  Mike 


5"Digit  LED 
Readout 


Keyboard  Encoded 
Frequency  Entry 

Keyboard  Lock 

guards  against 

accidental  frequency 

change 


144-148  MHz  Range 
3  Watts  Output 


Memory  and 
Band  Auto  Scan 


Automatic  Battery  Saver 
Feature  for  LED  Display 

Priority  Channel 
Rubber  Flex  Antenna 


Clear/Busy  Auto 
Scan  Selector 

Repeater/Simplex 
~  Offset  Switch 


Remote 
V;  Speaker/Mike 
Input 


Channel 
Busy  Lamp 

Transmit 
Indicator 


Display 

On/Off 


5  KHz  Up 


Optional   Equipment: 

Tone  Squelch,   Speaker/tvtike,  Nicads,  Battery  Charger 

The  Yaesu  FT-207R  Synthesized  Handle 
has  ait  the  features  you  couid  want  in  a  very  compact  package 


(^T44 


TOWER  ELECTRONICS 

24001  Alicia  Pky.,  Mission  Viejo,  CA  92691 
(714)768-8900 

'The  Southwest's  full-line  Yaesu  Distributor" 


^  Feeder  Service— see  page  21 1 
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The  Revolutionary  Organic  Antenna 

—  product  of  NASA  research 


Arm  yourself! 


Author's  Note:  To  prevent  possible  adverse  heating  effects  in  the  arm  tissue,  It  Is  Important  that  power  input  to  antenna  described  In 
this  article  be  limited  to  10  mW, 


James  C  Caddie 

Russell  T.  Wolfram 
(SRI  International) 
Ames  Research  Center 
Moffet  Field  CA  94035 


A  human    arm    may    be 
made    to    act    as    an 

antenna  for  a  communica- 
tions system.  It  has  been 
done  by  using  an  energy 
coupler  made  of  two  strips 


of  copper  foil  fastened  to  a 
strap  and  wrapped  around 
the  wrist.  Apparently,  the 
wrist  strap  can  efficiently 
transfer  radio-frequency' 
energy  to  or  from  the  arm. 


Reprinted  from  NASA  Tech  Briefs,  Summer,  1978. 


WIRE  LEADS  TO  <^--^-^     ^^^— 
RF  DEVICE  ^;?55^!^r^ 

^^i^=fff5^^ 

1^^''''"'? 

INSULATING                 \\       \ 

\ 

r    '         '  / 

MATERIAL                   1  ^  "^ 
COPPER-                                       //         1 

11 

\   \ 


FOIL  STRiPS 


Fig,  7,  Wrist-strap  coupler  of  radio-frequency  energy  consists  of  two  strips  of  copper 
fastened  to  an  insulating  material.  Wires  at  the  midpoints  of  the  strips  lead  to  the  radio- 
frequency  device  that  can  act  as  a  transmitter  or  receiver. 


A  prototype  of-the  antenna 
coupler  was  built  and 
found  suitable  for  both 
sending  and  receiving  very- 

'■  high-frequency  signals.  The 
goal  of  the  developers  is  to 
build  a  body-worn  com- 
munications system  for  the 

-  deaf  blind,  and  it  was  with 
this  purpose  in  mind  that 
the  prototype  unit  was 
built  and  tested.  Other 
potential  applications  for 
the  compact  coupler  in- 
clude body-worn  two-way 
local  communications  sys- 
tems for  police  and  as  part 
of  a  portable  personal 
communications  system 
that  could  communicate 
via  satellite. 

The  copper-foil  strips  of 
the  wrist-strap  coupler 
shown  in  Fig.  1  are  rec- 
tangular, 5  in.  (13  cm)  long 
and  V2  in.  (1.3  cm)  wide. 
They  are  placed  7/16  In. 
(1,1  cm)  apart  and  are 
fastened  to  the  underside 
of  a  wrist  strap  made  of  an 
electrically  insulating 
material.  A  thin  insulating 
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-ASCII  MORSE  RTTY 


(12"  B*W) 


COMPLETE 
KEYBOARD 
TBRBIINAI/ 

9350.  Kit  295. 

(L«S3  Monitor) 


■■#-^^.^' 


SCT-100      STAND 
ALONE  VIDEO  BOARD 

•   Partial  Kit  »95. 

•   Full  Kit  •IST. 

Assembled  &  Tested  ♦IST, 


»XIT€X  CORP 

9861  ChartweU  Drive 
Dallas.  Texas  75243  (214)  386-3859 


ORDER  BY  PHONE 


KEYER  OPTIONAL 


Assembled  &  Tested  ^295. 


strip  is  also  placed  over  the 
straps  as  a  protective 
cover  Such  an  insulator 
can  be  added  to  the  wrist 
strap  because  the  copper 
strips  need  not  be  in  direct 
contact  with  the  skin  for 
the  rf  signals  to  be  coupled 
to  or  from  the  arm. 

For  connecting  the  cou- 
pler to  a  transceiver,  or 
receive-  or  transmit-only 
unit,  a  small  wire  is  at- 
tached to  the  edge  of  each 
copper  strip  at  a  point 
equidistant  from  the  ends 
of  the  strip.  Each  wire  is 
then  routed  through  a  hole 
in  the  insulating  material 
to  the  upper  surface  of  the 
strap.  In  addition,  a 
fastener  must  be  attached 
to  the  strap  so  that  it  can 
be  pulled  snugly  against 
the  wrist. 

Radio-frequency  energy 
couples  to  or  from  the  arm 
through  the  electrical 
capacity  between  the  arm 
and  the  copper  strips.  Elec- 
trical   impedance   charac- 


150  r 
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Fig,  2.  Electrical  impedance  characteristics  of  the  wrist-strap  antenna  coupler  were 
measured  with  a  General  Radio  1710  rf  network  analyzer.  Varying  the  widths  of  the  cop- 
per strips  will  produce  somewhat  different  characteristics. 


teristics  of  the  antenna  are 
shown  in  Fig.  2.  The 
radiated  field  strength, 
with  the  strap  driven  by  a 


170-MHz,  10-mW  transmit- 
ter, was  found  to  be  slight- 
ly greater  than  that  from  a 
well-designed   loop  anten- 


na built  with  a  16- by  n-  by 
3-mm  ferrite  core  and 
driven  by  the  same  trans- 
mitter. ■ 


l^  Reader  Servtc&see  page  2 1 1 
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1-800-633-3410  TODAY! 


Prices  in  this  catalog  subject  to  change 
without  notice.  Prices  good  only 
wtirle  supply  lasts. 


LONG'S 
HAM 
BUYERS  GUIDE 


\/ 


NEW! 


KENWOOD 
TS-180S 
solid  state 
HF  transceiver 

Covers:  160  -  10  meters,  digital  frequency  control  with;  4 
memories  and  manual  scanning,  200W  PEP/160W  DC  160- 
10  meters  and  160W  PEP/140W  DCon  10  meters,  adaptable 
to  new  bands,  IF  shift,  tunable  noise  blanker,  duaf  RIT  (VFO 
and  memory/fix),  SSB.  CW,  and  FSK.  13.8  VDC  operation, 
and  built-in  digital  display  to  stiowVFO  freq.  and  difference 
between  VFO  and  W-f  memory  freq- 

Price  To  Be  Announced 


ORDER 
NOW! 


YAESU  FT-101ZD  High 
performance  IHF  transceiver 

Covers:  160  thru  10  meters  pJus  WWV,  modes:  LSB,  USB,  and  CW. 
bjilt-in  power  supply,  input  power:  180  WDC,  digital  and  analog 
frequency  readout,  6146B  final  tubes,  RF  speech  processor, 
variable  IF  bandwidth,  noise  blanker,  heater  switch,  VOX, 
attenuator  10  dBor20dB  selectable,  operation  from  100-234  volts, 
and  TX  and  RX  frequency  offset 


DRAKE  TR/DR7  general  coverage 
digital  R/O  transceiver 

Covers  160  thru  10  meters,  reception  from  1 .5-30  MHz  continuous, 
0-30  MHz  with  optional  Aux-7,  modes:  USB,  LSB,  CW,  RTTY.  AM. 
true  passband  tuning,  RIT,  buiil-m  RF  wattmeter/VSWR  bridge. 
SSB  250W  PEP,  CW  250W.  AM  SOW.  Power  su  pply  req  ui  red  for  AC 
operation. 


895.00 


List.  Calf  for  quote. 


1395.00 


List.  Call  for  quote. 


Ti;iM*'f  (  narge  1 


^    Long  s  ElecrtfCMiics 

MAIL  ORDERS.  RO.  BOX  11347  BIRMINGHAM,  AL  35202  •  STREET  ADDRESS:  2808  7TH  AVENUE  SOUTH  BIRMINGHAM.  ALABAMA  35233 


CALL  LONG'S  TODAY! 


YAESU  CPU-2500RK 
2m  FM  transceiver 

Wilh  800  PLL  channels,  aulomaiic  scan 
over  entire  2m  band  4  memories,  tone 
burst.  25W  hr'3W  lo  (S)  13.6  VDCAtSamps 
continuoLis.  freq.  covsj'age  14^1-148  MHz. 
Comes  with  a  keyboard  mic  thai  allows 
remote  tnpul  of  memory  or  dial  freqs  , 
up/down  scanriing  control,  aux  repeater 
split  selection  to4  MHz.  and  2  lont>  input  for 
autopatch  or  control  link. 


585.00 


LfsI   Call  for  qjote 


YAESU  FT-207R 
Synthesized 
Handle  Talkie 

Cowefs  144- 14S  MHz,  has  10  KHz  s:eps.  3 
watt  output.  4  memorfes  plus  program- 
mable offset  priority  channel,  memory 
band  arid  auto  scan,  keyboard  encoded 
frequency  emry.  2  tone  inpu!  from  Key- 
board keyboard  lock,  oca  splits  can  be 
orogrammed  *rom  keyboard,  automatic 
oaitery  saver  -eature  for  LED  dis^jtay,  and  a 
fLibber  'lex  antenna. 

PRICE 

TO  BE  ANNOUNCED 

list.  Calf  for  quote 


—^      III 


TIT 

YAESU  FRG-7000 
communications  receiver 

For  tne  snort  wave  listener,  this  unit  has  full 
coverage  0  25-29.9  MHz.  modes  AM.  SSB, 
&  CW,  digital  freq..  display,  digitat  GMT; 
local  ciock.  CPU  clock  timer  AM  noise 
limiier,  buiJl-in  power  supply  for  AC  Listen 
to  :he  worid' 


655.00 


List   Call  for  quote 


SAVE 
NOW! 


YAESU 
FT-901DM 


HF  transceiver 


An  ail  mode  HF  total  communications  system.  Freq, 
coverage  160  thru  10  meters.  200W  PEP,  RF  speech 
processor,  built-in  VFO.  reject  tuning,  variable  IF  band 
W(dth  turung.  LED  freq,  display  v/ich  memory,  built-jn 
Curtis  Keyer.  6146B  final  Tubes.  AC'^DC  power  supply 
built-m  audio  peak  freq.  tuning 


1459.00 


Ltst,  Call  for  quole 


YAESU  FT-202R 
2m  handheld 
FM  transceiver 

1  watt  output  mmimum,  6  channel 
capability,  flejtible  helical  whip  antenna. 
equipped  with  toneburst,  compact  size  and 
light  weight,  S-meter  and  battery  condition 
indicator,  operated  on  8  AA  NlCad  or  7  AA 
dry  cell  batteries.  3  pr  Xtals  rnci. 


199.00 


List.  Call  for  quote 


YAESU  FT-227RA 
2m  FM  transceiver 

Thfs  has4  memory  channels, a  remoiescan 
from  mic.  can  select  to  scan  clear  or  busy 
channel,  a  frequency  coverage  of  144  to 
148  MH2:,  800  channels,  power  require- 
ments: 13.8  VDC  @  2,5  amps  continuous. 
RF  output:  J OW  hi/lW  lo,  toneburst  ±  600 
KHz  repeater  offset. 


399.00 


List.  Call  for  quote 


YAESU  FT-202R 
ACCESSORIES 

YB-1     AA     rechargeable     N:Cad 
battery,    1.2V   (FT-202R   requires  8 

batteries 2.29  ea. 

NC-I  NiCadchargerfortheFT-202R. 
110     VAC     charging     current:     45 

milliamps  tnA.  for  8-10  firs 39,00 

PA-1  DC  power  adapter  steps  down 
13.8V  to  lOV  for  thie  FT-202R. 

39.00 
VCC-202  vinyl  carrying  case  for  tf>e 

FT-202R  9.85 

LCC-202  leather  carrying  case  for 

the  FT-202R 34.95 

TC-202  top  cover  tor  the  LCC-202 
3.95 
Call  today! 


YAESU  SP-901P  speaker  patch 

Round  out  your  station  with  the  SP-901P 
speaKer-'phone  palely  It  matches  the  FT- 
901  and  the  -lOlZD  The  unit  has  lull 
metering  and  level  controls 


74.00 


Call  todayi 


"It 

YAESU  FRG-7 
communication  receiver 

A  solid  state,  synthesized,  hjgh  perform- 
ance unit  with  contrruous  coverage  (500 
KHz  TO  2999  MHz]  featuring:  drift 
canceling  circuit.  RF  attenuator  noise 
blanker.  AC' DC  or  internal  battery  modes: 
USB,  LSO.  CW.  &  AM,  power  requiremenr, 
100/1 '0/1 17/2C0/220/234  VAC.  50^60  Hz, 
13,5  VCD,  battery  UM-1x8. 


370.00 


List   Call  for  quote 


YAESU  QTR-24  worid  clock 

A  great  addition  to  your  ham  snack!  Now 
you  can  tetl  world  lime  at  a  glance  it  is 
battery  powered  and  automatically  retains 
the  correct  time 


35.00 


Call  todayi 


I  master  charge  1 


^^  Long  s  Elec^tronk^s    

MAIL  ORDERS:  P  O   BOX  11347  BIRMINGHAM.  AL  35202  •  STREET  ADDRESS,  2808  7TH  AVENUE  SOUTH  BIRMrNGHAM.  ALABAMA  35233 


ARRL  Publications 

ARRL  Radio  Arn*teur'«  Handbook  Newly  revises! 
&  jampacked  with  everything  from  basics  to 

latest  (Jevelopmenrs.  IM.  10061 9.75 

ARRL  Rfldlo  Amtteur'i  Lteens«  M«nu«l  The 
most  up  to  date  compilation  of  rufes  & 
regulations.  Covers  from  Novice  lo  Extra  Qass. 
IN-  10012 4.00 


ARRL  AntMini  Handbook  Complete  instruc- 
tions for  building  antennas  of  all  types.  IN 

1G025 5.00 

ARRL  World  Map  I.N.  ^0099 3.50 

LCF  Calculator  Slide  rule  type  catcuiator  to  com- 
pute resof^ant  frequency,  etc.  A  great  ard!  I.N. 

10062 3,00 

Electronic  Data  Book  All  you  need  to  know  about 
FiKef  design,   RP  circuit  data,   antennas  and 

feedfing  info  &  more.  t.N   10027 4,00 

Learning  to  WorX  With  Intayrated  CIrcuila  Bulla 
a  digital  volimeler/freq-  counter  while  learning 

about  IC's  I  N,  10060 2,00 

Single  Sideband  for  tt>e  Htaio  Amatvur  Covers 
theory  and  practical  how-to-bui ;t  ideas.   l.N. 

10017 3,00 

FM  and  Repeaters  for  the  Radio  Amateur  Learn 
an  about  FM  and  repeaters  from  this  handy  book. 

I.N   10014 5.00 

SoHd  State  Detign  for  the  Radio  Am»tet/r 
Packed  with  information  tor  practical  use  of  solid 

state  devices.  I.N.  1(K)61   7.00 

Solid  State  Baslca  Pure  solid  state  mroMnatton 
and  practical  basfcs  for  todays  nam  IN.  10037 

5.00 
Specialized  Convnunlcatlon  Techniques  for  the 
Radio  Amateur  Covers  ATV,  SSTV,  FAX.  RTTY, 
satellite  commuriicatlorts  and  more,  I.N.  10028. 

3,00 
ARRL  Radiogram  Mesa*g«  Pwli  f.N.  10007 
.75  ea, 
ARRL  Special  Operating  Kll  Consists  of  ARRL 
Ham  Radio  Guide,  full  color  U.S.  area  call  map, 
ARRL  log  book,  70  ARRL  radiograms,  I.N.  10063 

6.50 
ARRL  Ham  Radio  Operating  Guld«  Brusti  up  on 
good    operating    practices    with    this    ready 

reference  source.  LN,  10025 4.00 

Getting  to  Know  Oac«r  trom  the  Ground  Up. 
Explains  all  about  the  use  of  amateur  satellites, 
how  to  use  them  and  whore  to  find  them, 

IN   100S9 3-00 

eo  meter  OXfng  HvuftooK.  Contains  4  sections 
on  propagation,  antennas,  station  equipment, 
and  operating  practices.   tl"s_  filled  with  solid 

practical  experience.,  I ,  N   26307. 4.50 

The  Amateur  Radio  Vefllcal  Antenna  Handbook. 
Thfe  first  book  lor  amaVeurs  ^olely  about  vertical 
antennas,  it  is  full  of  information.       i.N.  26316 

5.00 
The  Challenge  o1  160  Ttie  unique  operatmg 
chara'cteristics  are  explained  ano  there  are  lips 
on  buikJing  simple  equipment.  I.N.  26312    4.95 


Hlnl»  and  Kinks  New  ideas  wrslten  by  hams 
themselves  This  is  full  of  practical  ideas  and  hps 
that  they  have  used  successlLJlly.  I.N  10029  4,00 

Radio  Frequency  Interlerence  A  new  book  to 
help  everyone  understand  RFI.  It  covers  aJ I  from 
gooc  neighbor  relations  to  SFmple  technicaJ 
cures  tor  RFI  Helps  identify  ar.d  solve  problems 
I  N    10093  3.00 


ARRL  Co<Se  Kit  Upgrade  your  Novice  or  Tech 
License  with  these  2  60  min.  cassettes  wil^ 
speeds  of  5.  7'6.  10.  &  13  wpm   instruction  book 

incfuded   I.N.  10046 B.OO 

ARRL  Log  fiooica  spiral  bound  books 

Large  I.N.  10015 1.75 

Small  IN.  10020 75 

Tune  In  the  World  with  Ham.  Radio  Leam  all 
about  amateur  radio  with  a  text  and  a  morsecode 
cassette.   For  the  beginner  studying   for  the 

Novice  exam   I.N.  10031 7.00 

Understanding  Amateur  Radio  A  must  guide  lor 
the  newcomer,  ii  expfains  in  simple  language 
elementary  principles  Of  electronics  &  tells  how 
to  build  low  cost  equipment    I  N   10016  . . .  S.OO 


Radio  Publications,  Inc. 

8eam  Antennas  Handbook  by  Wm  Orr.  VV6SAI   ^ 
I  N  26200  4.95 

Wire  Antennas  by  VJm    Orr.  W6SAf    i  N   10058 

4.95 
All  About  Cubical  Quad  by  Wm    Orr.  WeSAI 

LN   26201 4.75 

The  Truth  Aboul  CB  Antennas  by  Wm    Orr, 

W6SAI,  i.N.  26202 .5.95 

ElMAC's  Care  and  Feeding  of  Power  Grid  Tubes 
!  N   26205  .  4.95 

The  Antenna  Handbook  I  N   26207  6.» 

VHF  Handbook  by  Wm   Orr.  W6SAI    i  N    25203 

5.95 
Belter    Short    Wave    Recepllon   by    Wnn     Orr 
W6SA1    IN.  26204 4.95 


Ameco  Books 

Communk:«te  with  the  Wodd  with  Ham  Radio 

NP-1.  IN.  24825 6« 

Ameco  7-01  Question  and  Answer  Guide  for  the 

Novice  Exam I-W 

Oues1k>n  &  Answer  lor  Advanced  Class  Ejtam 

16-1  I  N   24809    .1.50 

Question  A  Answer  lor  E^lra  Class  Exam  17-1 
I  N  24801  .,  .1-50 

RadloAmateuf  Theory  Course  102- 01  :  N  24812 

Radio  Electronics  Made  Simple  IN   24800  Z50 

Logbook  I.N.  24807 1.50 

Commercial  Radio  Operator  Theory  Course  15- 

01  I  N,  24808 6.95 

Comnrwfclal  Q&A  Lloensa  Guide  Ele.  4  10-01 
I  N,  24805  ..  .,  1.95 

Commercial  Q&A  License  GufSr^lt.  3  9-01. 
I  N   24804  ...  2.« 

Commerdal  Q4A  License  Guide  Eie.  1. 2,  ft  9. 8- 
01.  I  N   24803  1.50 


Other  Great  Books 


Collins  Radio  Co.  SS0  Amateur  Single 

Sideband  IN.  10092 4.95 

73  Magftzfna  VHF  Antenna  Handbook  i  N 

26303  . . ,  4.95 

73  Magazine  Novice  Class  Study  Guide,  i  N 

26300 4.95 

73  Magazine  General  Class  Study  Guide   IN 

26301 4.95 

The  Beverage  Antenna  Handbook.  I  N  0000 

5.00 
K3CHP  DX  OSL  Guide  f  N   26313  3.95 

Amateur  TV  in  a  Nutstwil   I  N  26322       ,      5.00 
How  to  Make  Better  QSL's.  J.N  26304  4.9S 

The  Complete  Hancttwoli  ot  Slow  Scan  TV.  i  N 
30*18..  ,9,95 


Remember,  you  can  Call  Toll  Free:  1-800-633-3410  in  the  U.S.A.  or  call  1-800-292-8668  in 

Alabama  for  our  low  price  quote.  Store  hours:  9:00  AM  til  5:30  PM,  Monday  thru  Friday. 


""    LcMigs  Elecrtronics    

MAIL  ORDERS:  PO   BOX  11347  BIRMINGHAM.  AL  35202  •  STREET  ADDRESS:  2808  7TH  AVENUE  SOUTH  BIRMINGHAM,  ALABAMA  35233 


FREE  1-800-633-3410  OR 


Tab  Books^ 


Novice  Class  Slucty  Gulcte  TN.  305U  S.95 

General  Cla»  Study  Guide  i,N.  30519  , . .    7.95 
Adranced  Class  Sludy  Guide  LN,  30522  .  .  5.95 

Extra  Clai*  Study  Guldo  I.N.  2G302 5.95 

A   Beginners   Guide  to  MIcroproceuort  l.N. 

30502 5  .95 

57  Progr«mi  and  Games  In  Ba«ic  4.N.  3050  \  7.95 

The  "Compulatof"  Book   I  N   305O9 7.95 

Ham  nadio  Incentive  Ucenilng  Guide  i.N  .30503 

4.95 
Programming  Mlcroproc^wora  I  N,  305 08   fi.ftS 


Third  Clata  FCC  License  Study  GuJde  I  N  305 1 4 

6.95 
First  Class  FCC  License  Study  Gukfe  IN  30S42 

7.95 
Electronfc»DataHandbook!.N.  30S49         5.95 

lmp«ianc«  IN.  30520      5,95 

Ba*1c  Digital  Electronic*  l.N.  30527 .4.95 

Basic  Electronic  Problems  Solved  IN    30545 

4.95 
Tower's  International  PET  Selector  IN   30500 

6.95 
Second  Class  FCC  Encyclopedia  l.N.  30535  7.95 
How  to  Use  AF  and  RF  Signal  Generators  IN. 

30512 5.95 

Eleclronlc*  Unraveled  IN  30S31   .     5.95 

Master    TransHor/lC    Substitution    Handbook 

I.N.  30510 7.95 

RF  and  Digital  Test  Equipment  You  Can  Sulld 

l,N   30521 5.95 

Commercial  FCC  Licen»«  Handbook  I  N  305-12 

7.95 
IC  Pfio}ecls  for  Ihe  Amateur  and  Experimenter 

IN.  30543    5.94 

How  to  Read  Electronic  Circuit  Diagrams  IN 
30546 6.95 


Getting  the  Most  Our  of  Your  Electronic  Calcu- 
lator l.N,  30528 4.95 

How  lo  Install  Everything  Electronic  IN   30552 

7,95 
The  2  Meter  FM  Repeater  Circuit  Handbock  IN. 

30537 6.95 

Modern  Application*  of  Unear  IC's  1  N    3D53C 

9.95 

Mobile  Radio  Handbook  i.N.  30534 4.95 

Basic    Electricity   and    Beginning    Electronics 

IN   30536 SJ95 

Practical  Solid  State  DC  Power  Supplies  l.N. 

30515 S.9S 

Electronic  Conversions,  Symt)o1«,  and  Formulas 

1,N.  30524 5.95 

Tower's   International   Transltor  Selector   l.N. 

30507 ,  6.95 

Electronic  Test  Equipment  and  How  lo  Ute  It 
IN.'30526 .4,95 


Handbook  ot 


Master  Handbook  o(  1001  Practical  CJeclronic 

Clrcull*  l.N.  30523 9.95 

Master  Handbook  o1  Ham  Radio  Circuits  I  N 

30506 6.95 

Complete  Short  Wave  Listeners  handbook  In 

30532 ...  ....  6.95 

Masier  OP-AMP  Applications  Handbook.  l.N. 

30305 , .  9.95 

C.E.T.  License  Handbook  IN.  30513       . .   8.95 

Effective  Trouble  Shooling  with  EVM  and  Scope 

l.N   30S25 5.95 

Handbook  of  Electronic  Tables  IN   30548  4.95 
Homebrew    HF/VHF   Antenna   Handbook    LN, 

30504 S.95 

How  to  Be  3  Ham  I  N   30S33  .    ,  . .  3.95 


Radio  Amateur 
Callbook 

Map  Library  A  cornplele  set  of  maps,  prefix  worla 
map,  great  circle  chart,  map  of  N.  America  and 

world  atlas   l.N.  10005 3.75 

Callbook  binders 

U.S.  callbook  red  IN    10054 6.00 

DX  callbook  blue  IN    10055 .6.00 

OX  Callbooks  I  N   10001 14.95 

U.S.  Callbooks  t.N    10000 15.95 

Prefix  map  of  North  America  l.N.  10004  .1.25 
Zone  pretlji  map  of  the  World  l.N.  10022  .1.25 
Great  circle  cHart  ol  the  World  [.N.  10003  . 1.25 


RSGB  Books 


Oscar  Amateur     Radio     Satellites     The 

comprehensive    book    on    amaieur    saielliies 
illustrated  wrth  pictures  and  charls    I  N.  10059 

8.50 
VHF-UHF  Manual  !f  you  naveariy  interest  above 
30  MHz.  then  gel  this  bcok  !l  cowers  everylhinq 
in  (his  field   I  N  2620S  13.95 


TRAINING  PACKAGES 
TAPES 


Crack  the  code  snd  ace  your  exam  by  sludymg 
trie  new  way  wii  hour  seleci  ion  ol  cassettes  Just 
drop  ihem  jnto  a  cassette  piayer  and  study 
anywhere  easily  and  quiokty  You  II  have  great 
results 

73  cassettes 

Novice  Theory  Tapes  prepare  you  for  the  FCC 
novice  exam  Clearly  preserited  material  can  be 
reviewed  many  limes   l.N   26306  15.95 

Code  Tapes 

5  word  per  mm   Bhti  Tape  I  N   26308  4.95 

6  word  per  mm  Blilz  Tape  IN  26309  .  .  4.95 
13  word  per  min.  Qlftz  Tape  I  N  2631Q  .  4,« 
20  word  pe'  mm  Qfiiz  Tape  I  N  .2631 1  4.95 


Te  CO    Code  Practice  Tape  are  guaranteed  for 

life. 


Novice  tape  IN   31461     .    . 
5  wpm  tape  I  N   31450  . . 
7?  wpm  tape  l  N   314^1  ^ 
10  wpm  tape  I  N  31J52  .       , 
13  wpm  lape  t  N  31460  . 
15  worn  tape  i  N  31454  . 
17  wpm  tape  \  N  31455 
20  wpm  tape  IN   31456 
22  wpm  lape  1  N  31457 
25.30  wpm  tape  IN   31458 
35/40  wpm  tape  IN   31459 


3,95 
3.95 
3,95 
19S 
3.95 
3.95 
3,95 
3. 95 
3,95 
3.95 
3.95 


Ameco  Code  Tape* 

Junior  Code  Course  #10b-T  Covers  start  to  6 

wpm  l.N,  24819      4.95 

Advanced  Code  Course  ^103-T  From  8'.  to  18 

wpm   I  N   24621     4.95 

Senior  Code  Course  #101-1  Doubie  length 
cove^rng  the  Junior  and  Advanced  Courses  start 
TO  18  wpn   i  N   24820    .  a. 96 

Extra  Class  Code  Course  tl04-T  Covers  Irom  13 
wpm  to  22  wpm  includes  f  CC  type  exam  I  N 
24822..  ..  4.95 

Gertera1ClassOSOtapes#105-OT  ^2   13  14  & 

15  wpm   I  N   24827  4.95 

E*trB  Class  QSO  tape  «106QT  19.  20  21.  S  22 
wpm    IN   24826 ...        4.95 

Katfonlcs 

QSO  Code  Tape*  Covers  7";.  10.  13,  &  15  wpm 
Be  ready  for  the  new  FCC  exams'  I  N  28906  4.95 


Remember,  you  can  Call  Toll  Free:  1-800-633-3410  in  the  U.S.A.  or  call  1-800-292-8668  in 
Alabama  for  our  low  price  quote.  Store  hours:  9:00  AM  til  5:30  PM.  Monday  thru  Friday. 


VISA 


Longs  Elecrtirimicrs 


MAIL  ORDERS:  P.O.  BOX  11347  BIRMINGHAM.  AL  35202  •  STREET  ADDRESS:  2808  7TH  AVENUE  SOUTH  BIRMINGHAM.  ALABAMA  35233 


1-800-633-3410  TODAY! 


200  WATTS  PEP 


KENWOOD 

TS-120S 

All  solid  state 

HF  SSB  transceiver 

No  tune  up  needed  on  this  extremely  small 
unit  with  mmiaturized  circuits  and  solid 
slale  construclion.  It  has  buiil-in  digital 
display,  cooling  fan  IF  shift,  buiit'in  pro- 
teclion  for  the  final  transistor,  VOX,  noise 
blanker.  25  KHz  nnarker.  The  freq  rsnge  is 
80  JO  1 0  meters  and  WWV.  modes:  SSB  and 
CW,  powe^  requirements:  rece  ve  ■  0  7A 
133  VDC,  transmit^  18A  13.8  VOC  Size 
3  ."H  X  9'V'W  X  13  .   L   Weight,  11  7  ibs 


KENWOOD  PS-30  power  supply 

Designed  to  match  the  T3-120S,  injs  unit 
supplies  rsguiaieo  13,8  VDC  at  15  A  con- 
linuous.  20A  intermittent  load  with  com- 
plete ease  and  safely  due  to  the  use  of 
generous  heat  sinks  and  an  automatic  reset 
electronic  overload  trip. 


139.00 


Call  for  quote 


KENWOOD  AT-120 
antenna  tuner 

For  Jse  with  the  TS-120S  FreGu&ncy  range 
2  :d  thru  29  7  MHz.  input  impedance  50 
o^ms.  Ovitpu".  impedance  20-300  ohms 
an  balanced  fcoax  fed),  max  power  150 
vyatTs,  tuning  range:  1.0— M 0:1.  SO-239 
connectors,  SWR  meter,  insertion  loss:  less 
than  0  5  dB  at  optimum  match,  6  'W  x2H"H 
X  6^.V'D. 


99.95  u 


ist   Call  for  quote. 


IE5SII  LH-) 


KENWOOD  TR-7625 
25W  transceiver 

The  unit-has  memory  channel  with  simplex 
or  repeater  operation  tSOO  KHz  transmitter 
offset.  rro::e  sw-tch  tor  switching  the 
transmit  freq  up  or  dowr.,  full  4  WHz 
coverage  on  2m  (144  00-1*7  995).  8G0 
channels.  5  KH^  offset  switch.  MHz 
seleclo"  switcr^,  digilai  freq,  display,  unlock 
indicator  for  transceiver  protecifor*. 


425.00 


List   Call  for  quote. 


KENWOOD  TR-7600 

2m  FM  transceiver 

The  radio  that  remembers 

Full  4  WHi  coverage  {144-148),  SCO  chan- 
nels 10  W  RF  ouipuL'l  W  low.  memory 
Channel  with  repeater  or  simpiex  offset. 
13  B  VDC  at  3  amps  continuous 


375.00 


Usi.  Call  for  quote. 


KENWOOD  VFO-120 

This  unit  allows  the  operator  tc  work  split 
frequencies,  find  a  clear  frequency  while 
holding  the  original  one  It  has  new 
features  as  Ihe  T-F  set  switch  which  pre- 
vents mis-operation  in  double  spli!  fre- 
quency operation  and  ads  in  quick  seihng 
of  iransmit  frequeicifrs 


159.95 


List   Cai:  fcr  quote 


KENWOOD  SP-120  speaker 

A     good-!ookrng     compact     speaker 

matching  the  TS-120S  styling  and 
designed  for  home  station  use  Low  dis- 
tortion speaker  unit  for  clear  reproduction 
of  audio. 


39.00 


Call  todayi 


KENWOOD  IV1C^45 
touch  tone  mic 

The  touch  tone  circurl  provides  PTT  with 
^nly  V;  second  hang  ttme  It  is  an  omnidi- 
rectional, dyramtc  mic  v/rth  500  ohm 
inpedance,  very  good  frequency  response, 
and  adjustable  tone  Outpu:  level  Power 
requirement  8  VDC,  20  mA  Complete  v/ith 
connector  and  coiled  cord.  Compatible 
v/ith  the  TR-7600  and  TR-7625  with  no 
modilicat  or. 


49.95 


Gal!  today 


rWV 


DON'T 
WAIT! 


KENWOOD  R-300  all  band 
communications  receiver 

Listen  to  foreign  broadcasts  or  ham  operators  from  around  theworld! 
It  has  a  3-w^ay  power  supply  (AC.i*  batter  ies^externat  Dti;).  In  case  of  an 
AC  power  failure,  it  automatjcaliy  switches  to  DC  so  ts  ideal  for 
emergency  use  The  receiver  frequencies  (180  KHz  to  30  WHz)  are  all 
covered  by  6  bands   There  is  a  500  KHz  marker  on  the  receiver 


279.00 


List.  Call  for  quote. 


CALL 
NOW! 


KENWOOD  TL-922A 
2000W  linear  amplifier 

Features.  2  3-5002  finaltubes,  limedelay  fan  circuit,  frequency  range 
160  thru  15  meters,  drive  power  BOW  or  more  for  full  output.  RF  input 
power:  SSB  2000W  PEP.  CW  &  RTTY   100SW  DC,  power  requirements: 
1 20,'220/'240  VAC  50^50  Hz 


1199.00 


List.  Calf  for  quote. 


f  mailer  charge  1 


Long  s  Efecrtronics 

MAIL  ORDERS:  P.O.  BOX  11347  BIRMINGHAM.  AL  35202  •  STREET  ADDRESS  2808  7TH  AVENUE  SOUTH  BIRMINGHAM,  ALABAMA  35233 


CALL  LONG'S  TODAY! 


MFJ-484  Grandmaster 
memory  keyer 

Fea'tufmg  speed  control,  A  LEDs  to  show 
memory  m  use,  record  and  playback,  iambic  op- 
crfiition,  dot-dash  memories,  repeal  messages 
wllh  pauses,  built-in  memory  saver,  weight  con- 
trol, tone  control,  tune  function,  solid  state  key- 
ing, uses  110  VAC  or  12-15  VDG.  Automatically 
switches  to  external  batteries  when  AC  power  is 


139.95 


MFJ-d044  IC  deluxe  keyer 

Sends  iambic,  automatic,  semiautomatic  or 
manual.  Dot  and  dash  memories,  totally  RF 
proof,  solid  state  keying,  ironi  panel  controls, 
weight  control,  tone  control,  funr-tion  switch,  3 
conductor  phone  jack  for  l^ey,  phono  jacks  for 
keying  outputs.  Squeeze  key  opliona[. 


69.95 


B&W  595  coax  switch 
Features  Q  outputs  a  power 
rating  of  3KW  PEP,  VSWFI  o^ 
less  than  i.2:1  up  to  150  MHz. 
grounds  all  unused  antennas 
IN  27305.  Add  l.iOshippinga 
handling. 


21.50 


Call  today 


B&W  376 

5  position  coax  switch 

F^eatures  5  outputs,  power 
rating  of  2KW  PEP,  VSWR 
less  than  1.2:1  uplolSDMHz. 
witn  wall  mount  and  dial 
plate,  grourids  all  unused  an- 
tennas IN  27306.  Add  1.10 
shipping  &  handling. 


19.75   Cal 


today 


DENTRON 

Big  Dummy 

load  . 

Now  you  can  tune-up  off  tneair  vwrtn  tne  Big 
Dunimy'  A  lull  power  djrrpmy  load,  i"  has  a 
riat  SVVR  tuM  treouency  coverage  ''■  rt  1  8 
to  300  MH;  and  a  hign  grade  of  i-  ■•  sirja! 
COOiing  oil  t...^r<i3he0  wiin  the  ur-iT  FyJIy 
assembled   C^.t  out  rr.e  ORM  ^actoe  now' 


29.50 


Call  todays 


MFJ-721  CW/SSB  filler 


Featuring  selectable  bandwidth,  8  pole  active 
Niter,  switchahle  automatic  noise  fimiter.  plugs 
into  phone  jack,  2  watts  for  speaker,  simulated 
stereo  reception,  inputs  for  2  rigs,  speaker  and 
phone  jacks,  aux  2W  amplifier.  20  dB  gain,  80  H^ 
bandwidth,  requires  9-18  VOC  300  ma  maj;. 


59.95 


CUSHCRAFT  AMS-147 
FM  mobile  2m  mag 
mount  antenna 

A  ft  wav[-:  It^ngih  rjnienna  witn  3  dB' 
gam    low  SWRouf-'r alien  nver  M6-i4fi 
MHrFMhand     Movr  c;enTer  freq   '  15 
fJ\\-\z    Malcrtf^cl   lo  SO  ohms  Complete 
wilh  cortx  a  connpciOi 


34.95 


CatI  for  yoiir'^  loday 


B&W  593 

3  posiiion  coax  switch 

This  switch  features  3  out- 
puts, a  powe-  ra!i.^g  of  2  KVV 
PEP.  VSWR  of  less  than  :.2:1 
up  to  150  MHz  &  grounds  all 
unuseo  antennas  IN  27315. 
Add  1.10  shipping  &  han- 
diing. 


'.©'.©'/?).©* 


17.50 


Cai!  tooay 


B&W  375  coax  switch 

FeatLring    power    rating 
lOOOW  AM  and  2000W  SSB. 
cop.nectors   are   UHF   type, 
dial  plate  supplied,  has  5  out- 
puts. Grounds  ail  unused  an-     , 
tennas  ^  has  VSWR  of  less  ^1  _ 
than  1.2.1  up  to  150  MHz  IN   \\1 
27300.  Add  1.1D  shipping  &     \ 
handling. 

l^*/3  Call  today 


HY'GAJN  HB-MAG 
287  Hy-bander 
foldover  antenna 

A  rragneEiC  mount  antenia  witr^ 
1^  unj-::tjc  fold  o^er  for  mounting 
fin  haKhtJack  cars  -  wave  rachet 
'oldover  ^Gjusts  through  a  160 
degree  arc  and  nolo  IS  position  at 
speed  up  ro  120  mp^  Less  rhan 
1  4  1  VSWR  1J4-149  MHz.  power 
rated  ro  150W  3  c3  gam.  DC 
grounded 


19.95 


Call  roday' 


MFJ-941B  Versa  Tuner  II 

Features  SWR  and  dual  range  wattnieter,  anten- 
na switch,  buill-in  balun,  300W  RF  output. 
Matches  everything  from  1.8  thru  30  MHz,  uses  l 
antenna,  increases  the  usable  bandwidth,  has 
SO-239  connectors, 


79.95 


^ 


CUSHCRAFT 
ARX-2  2m 
antenna 

Three  Vj  waves  in  phase  and  a  1/8 
wave  matching  stub.  Exirennely  low 
angle  of  radiation  for  better  signal 
coverage.  Tuneable  over  a  broad  freq 
range.  Matched  to  52  ohm  coax. 


39.95 


4 
1 


B&W  550  A 

5  position  coax  switch 

../  A^'  2MQWJ  =,^B  UH' 
sr?  :  "'"nedDii-  i  fc.-'p.itis 
VlW^  ^  irtS  mail  1 1  1  iVL- 
'M  MHs  rtli  vftf-r  imie 
nspft::!  -3S^  "N  2"Mr 
Aji-::  1  lOif- :(r'"'y|* '"J^''dir^5 


17.50 


Call  today 


B&W  550A-2  ^, 

2  position  coaxswttch  gj 

'niS  u*^'!  Iea!ui«    'i  uitlf.nJT£ 

?.Dvm^^  'aling^JiKW  PEP  . 
VSV^R  'f^^  -JTi^ri  1  "'  1  -ip  to 
tCD  r,iH^    3iW  t%aii  fmji.u; 

and  DP-?Oja"  pirTip  avfliiumb- 
I  N  27,103  Add  1  ^Q'^rop\■^nq 
&  r;ar!d:inq 


14.95 


Call  today 


BENCHER  BY-t 
iambic  paddle 

r    .   uiin^are  isririrc  ns-niirlr 

pr  DTi    \.i.-'  ra     -  ad       •■  •■''[ 


'SkK    ■^et  ^rd  rie^ 


iie-r  No 


39.95 

BENCHER  BY-2 
iambic  paddle 

"^rv   3.         laS  a     TUP  *if  Jlir-f-S 

o'  (=■■    3Y-     r  j[  cmuct-  ^.ith 

sr.opmQ   &.    hanrtliPfl     itp"--. 
No   31^01 

49.95 


fmasief  charge! 


J!^  LcMig  s  Elec:tfoiiics 

MAIL  ORDERS   PO   BOX  11347  BIRMINGHAM.  AL  35202  •  STREET  ADDRESS   2808  7TH  AVENUE  SOUTH  BIRMINGHAM.  ALABAMA 35233 


DDRR  Dipolefor  VHF 


—  experiment! 


Seeking  selectivity. 


Dave  Atkins  W6VX 

130  N\  West  gate  Ave. 
Los  Angeles  CA  90049 

Selectivity  in  an  antenna 
is  becoming  increasing- 
ly important  as  the  bands 
compress  under  the  load  of 
more  and  more  stations. 
Reception  is  where  this  is 
most  desirable.  Front-end 
overload,  we  have  learned, 
will  cause  big  problems  to 
a  communications  circuit 
when  off-channel  signals 
are  strong.  Directional- 
type  antennas,  of  course, 
are  the  answer  unless  we 
need  to  cover  everything 
around  us.  The  DDRR,  or 
directly      driven      ring 


radiator,  developed  by  its 

inventor,  J.M.  Boyer  (with 
patents  assigned  to  North- 
rop), has  high  selectivity. 
Because  of  this,  it  also  is  a 
low-noise  device.  This 
makes  two  good  reasons 
for  its  superior  perfor- 
mance. {73  Magazine  for 
August  and  September, 
1976,  goes  into  detail  of  its 
design  and  advantage. 
There  have  been  many 
other  articles  written  about 
it  over  the  years,)  Two 
drawbacks  are  noted  when 
the  chips  are  down.  One  is 
the  size  of  the  ground 
plane  for  the  monopole 
design;  the  other  is  the  cost 
of  the  conductor  material 
for    low-frequency    use. 


c 


1,25  in.  (3, a  cm  J 


O-£5irHO.064cm)  COPPER  TUBING 


COILED   1/4  X  LINE 
RESONANT  ABOVE  146  MHr 


MOUNTING   AND 
COAX  FEED 


WITH  RINGS  VERTICAL, 
NULLS  THflOJGH   R[NG  AXIS 


(HORIZONTAL    PCL  ARIZ  AT  101^} 


Tuning  can  be  another 
problem  where  its  use  for 

high-power  transmission  is 
contemplated.  Very  high 
voltage  and  current  are  the 
prices  of  the  trade-off  for 
high  selectivity. 

What  Is  If? 

Boyer  suggests  the 
DDRR  dipole  in  his  Sep- 
tember [part  two)  article. 
This  version  does  without 
the  big  ground  plane,  as 
would  any  dipole.  So  here 
we  have  a  quarter-wave 
open  transmission  lipe 
formed  into  a  shape  which 
"leaks"  and  radiates  rf.  I 
first  built  one  of  these  for 
ten  meters  and  made  it  so 
it  operated  on   its  highest 


;  3.2  cm)  — ipj 

A  ®  A 
t     ■ 


t 


J 


rig.  7.  Two  meter  DDRR  dipole. 


frequency  (no  added  ca- 
pacitance) and  at  a  fixed 
frequency.  A/B  checks  with 
the  spaced  rings  mounted 
vertically  compared  very 
well  with  those  of  a  hori- 
zontal folded  dipole  at  the 
same  height  and  with  the 
same  orientation.  Pretty 
good  for  an  antenna  on  ten 
meters  which  is  30  cm 
"long"  and  84  cm  in 
diameter  (see  73,  April, 
1965,  "DoubfeHula,"  Peter 
Lovelock). 

The  Two  Meter  DDRR 
Dipole 

To  make  the  two  meter 
model,  I  dug  p.ut  an  old 
^/^-inch  tubing  coil  from  a 
long-forgotten  final  and 
annealed  it  in  the  fireplace, 
then  cleaned  and  polished 
the  surface  after  stretching 
it  between  a  car  bumper 
and-a  stout  post.  33  inches 
comes  to  a  half  wave.  This 
is  then  folded  on  a  one- 
inch-diameter  rod  or  man- 
drel at  exact  center.  The 
quarter-wave  line  is 
formed  on  a  can  to  make  a 
circular  double  ring  or 
transmission  line  of  about 
5  inches  diameter.  This  will 
resonate  above  the  148 
MHz  end  of  the  band.  I 
made  a  simple  tuning  ar- 
rangement of  a  4Hnch 
piece  of  #20  (0.8  mm) 
TeflonTM-covered  flexible 
wire.  This  is  formed  into  a 
U  to  slide  into  the  open 
ends    of    the    line.    When 
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CALL  TOLL  FREE 


1-800-228-4097 

Communications  Center 

443  N  48fh  Street 
Lincoln,  Nebraska  68504 
In  Nebraska  Call  (402)466-8402 


Antenna  Sale! 


Regular 
TH6DXX      Super  Thunderbird  $299.95 

TH3MK3      3  eL  10-15-20M  beam  229.95 

TH3JR          3el.  10-15-20ft/l  beam  149.95 

Hy-Quad       2  el.  10-15-20M  Quad  229.95 

205BA           5  el.  "Long  John"  2QM  beam  289.95 

155BA          5  el.  "Long  John"  15M  beam  169.95 

105BA          5el;"'Long  John"  lOM  beam  119.95 

204BA          4  eL  20IVt  beam  219.95 

204MK5       5  el,  conversion  kit  99.95 

153BA          3  eL  15M  beam  79.95 

103BA          3  el.  lOM  beam  54.95 
402BA          2  eL  40M  beam                         -    209.95 

BN-86            Balun  for  beam  antennas  15.95 

TH2MK3      2eL  10-15-20M  beam  149.95 

Classic  33 
Classic  36 
TA-33 
TA36 
TA-33  Jr. 
TA-40KR 


HY-GAIN 

Special 

$239.95 

179.95 
129.95 
179.95 
229.95 
139.95 

99,95 
179.95 

79.95 

69.95 

44.95 
169.95 

15.95 
119.95 


1 8HT  Hy-Tower  80-1 OM  vertical 
1 8A VTyWB     80-1  OM  Trap  verti cal 
14AVQ/WB    40-1  OM  Trap  vertical 

12AVQ  20-1  OM  Trap  Vertical 

14RMQ  Roof  Mounting  kit  (verticals) 

5BDQ  80-1  OM  Trap  doublet 

2BDQ  80-40M  Trap  doublet 

66B  6  el.  6M  beam 

203  3  el.  2M  beam 

205  5  eL  2M  beam 

208  8  el.  2M  beam 

214  14  el.  2M  beam 

LA-1  Deluxe  lightning  arrestor 


Regular 

299.95 
99.95 
69.95 
39,95 
33.95 
89.95 
49.95 

119.95 
15.95 
17.95 
25.95 
31.95 
59.95 


MOSLEY 

3 el,  10,  15,  20Mtr.beam 
6el.  10,  15,  20Mtr.  beam 
3  el.  10,  15,20Mtr.  beam 
6eL  10,  15,  20  Mtr.  beam 
3  el.  10,  15,20  Mtr.  beam 
40  Mtr.  Add  On 


Regular 

304.75 
392.75 
264.00 
392.75 
197.00 
119.95 


Special 

209.95 
269.95 
189.95 
269.95 
149,95 
89.95 


CUSHCRAFT 


ATB-34     4  ele.  10,  15,  20  Mtr,  beam  289.95 

ATV-4        10,  15,  20,  40  Mtr.  Vertical  89.95 
ATV-5        10,  15,  20,  40,  80  Mtr.  Vertical         109.95 

ARX-2       2  Mtr.  Ringo  Ranger  39.95 

AR-6          aMtr.Ringo  36.95 

ARX-220  220  Mhz.  Ringo  Ranger  39.95 

ARX'460  435  Mhz.  Ringo  Ranger  39.95 

A1 44-11     11  ele.  144-146  Mhz.  beam  36.95 


219.95  A147-11  1 1  ele.  146-148  Mhz.  beam      36.95 

69.95  A1 47-22  22  ele.  Power  Pack  109,95 

89,95  A144-10T  2  Mtr.  "Twist"  10  ele.  42.95 

32.95  A144-20T  2  Mtr.  "Twist"  20  ele,  62.95 

32.95  A147'20T  2  Mtr.  beam  62.95 

32.95  A430-11  432  Mhz.  11  efe.  beam  34.95 

32.95  A432-20T  430-436  Mhz.  Beam  59.95 
30.95 


HUSTLER 

3  ele;  10,  15,20  Mtr.  beam 

10-40  Mtr.  Vertical 

10-80  Mtr.  Vertical 

75  Meter  Resonator 

75  Meter  Super  Resonator 

2  Mtr.  Base  Colinear 

2  Mtr.  Base  Colinear 


3-TBA 

4-BTV 

5-BTV 

RM-75 

RM-75S 

G6-144B 

G7-144 

WI LSOIM 

System  One  5  ele.  10,  15,  20,  Mtr,  Beam  S299.95  $239.95 

System  Two  4  ele.  10,  15,  20  Mtr,  Beam  249.95  199.95 

System  Three  3  ele.  10,  15,  20  Mtr.  Beam  199.95  159.95 

WV-1  10-40  Mtr.  Vertical  79.95  69.95 

ROTORS 

Hamlll       $125.00         T2X  Tailtwister    $199.95 
Call  for  prices  on  rotor  cable.  Coax,  Towers,  and  Accessories. 


259,95  189.95 

99.95  79.95 

134.95  99.95 

16.95  14-50 

31.95  27.50 

79.95  59.95 

119.95  89.95 

TAYLOR 

HQ1040AV   10-40  Mtr. 
Trap  vertical 


59.95 


Alliance  HD  73  $109.95 

All  prices  do  not  include  shipping. 


We  carry  all  m  ajor  brands  of  ham  radios 
AT  DISCOUNT  PRICES 

Yaesu  —  Kenwood  —  Drake  —  ICOAA —  Dentron  — 
Ten-Tec —  Swan  —  Tempo  —  Midland —  EJ.O.  —  Wilson 


Special 

239.95 
79.95 
57.00 
32,95 
29.95 
69.95 
39.95 
99.95 


49.95 


30.95 
89.95 
34.95 
"52.95 
52.95 
29.95 
49.95 


49.95 


masleT  ctiarge 


^>  Reader  Service  see  page  211 
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pushed  in,  the  frequency 
should  more  than  cover  the 
2  meter  band.  See  detail  B 
in  Fig.  1. 

A  length  of  small-diam- 
eter coax  may  be  cou- 
pled tightly  to  the  closed 
end  of  the  open  line.  Mine 
was  ^ed  through  a  separate 
matching  U-shape  of  the 
same  tubing  soldered  to 
the  closed  end  of  the  line. 
A  good  match  was  ob- 
tained by  varying  the  size 
of  the  link  (see  drawing).  A 
50-Ohm  match  comes  at  an 
area  of  less  than  that 
formed  by  the  180  degree 
half  turn  at  the  closed  end 
of  the  line.  The  ^/i-inch  line 
thus  formed  needs  no  in- 
sulators for  support 

Mounting  of  the  com- 
pleted antenna  may  be 
done  in  several  ways.  Mine 
was  to  make  a  pedestal  a 
few  inches  long  and  to  feed 
the  coax  through.  This  was 
mounted  breadboard  fash- 
ion on  a  piece  of  hard- 
wood. A  BNC  coax  connec- 


tor was  fastened  to  this 
piece.  A  tuning  arrange- 
ment was  made  to  slide  the 
Teflon  tuning  U  in  or  out  to 
cover  the  band  of  interest. 
The  selectivity  curve  was 
measured  using  a  signal 
generator,  a  counter,  and 
an  FM  receiver.  The  anten- 
na frequency  was  left  fixed 
and  the  receiver  and  gener- 
ator were  moved  together 
across  the  antenna  fre- 
quency. 

While  vertical  polariza- 
tion is  the  way  most  of  our 
present  two  meter  signals 
leave  the  antenna,  things 
happen  that  make  the  po- 
larization somewhat  dif- 
ferent at  the  receiving  end. 
By  orienting  the  receiving 
antenna,  it  is  often  possible 
to  null  out  an  interfering 
signal.  By  going  a  step  fur- 
ther, I  made  the  mounting 
adjustable  in  azimuth  and 
elevation.  This  also  can  be 
done  in  various  ways  — 
mine  is  a  breadboard  way 
to  test  the  idea.  Aiming  it 


Fig-  2.  Two  meter  DDRR  dipole  antenna  selectivity. 


works  well  and  can  reduce 

multipath  and  QRM. 

Conclusions 

While  the  amount  of  se- 
lectivity afforded  by  the 
DDRR  will  not  come  up  to 
that  of  a  multipole  filter,  it 
is  worthwhile  in  that  it  is 
ahead  of  the  front  end  — 
aiding  in  the  signal-to-noise 
problem,  An  undesired 
signal  off  to  one  side  is 
noise,  too. 

Do  not  try  transmitting 
with   the   device  with   the 


tuning  method  described 
except  with  very  low 
power.  It  will  not  pass  the 
smoke  test. 

Broadband  antennas  are 
very  convenient  (discones, 
rhombics,  and  tribanders), 
but  who  needs  all  these  un- 
wanted signals  going  up 
and  down  the  feedline? 
Phased  DDRR  elements 
could  improve  selectivity 
as  well  as  gain. 

A  selective  antenna 
should  make  a  big  dif- 
ference to  you.H 


INTRODUCES 

OUR  NEW 

EXCLUSIVE 

MOBILE  ANTENNA 

ir  GREATER  FIELD  STRENGTH 
^  GREATER  TUNING  RANGE 
ic  ALL  NON-CORROSIVE  PARTS 
^  ALL  THREADS  U.S.  STANDARD 

3/8  X  24 
•  MADE  ENTIRELY  OF  QUALITY 

MATERIALS 

OUR  FINEST  KIT  only  $8520 
Radiator,  Mast,  10  Meter  Adaptor,  and 
1  ea.    75,  40,  20  and  15  Meter  Coils 

(Parts  may  be  purchased  separately) 

Common  2-4-6  and  8  MHz  MARINE 
frequency  coils  also  available 

2  to  30  MHz  Custom  Frequency 
Coils,  made  to  order 

Contact  your  favorite  dealer  or 
Write  for  brochure 


AHF/ ANTENNAS 

281 4  S.  Bay  water  Ave. 
San  Pedro  Ca.  90731 
Phone  (21 3)  831 -5444 

Dealerships  available 


50  144-  REPEATERS  ~S20  450  Mhz 


BASIC  AUTO  PATCH 
' Access f  UDisabie  and  adjustable  Timer 
COMPLETELY  ASSEMBLED— $75.00. 

EXTENSION  BOARD 


-^'^1 


Ami  falsing,  3  digtt  sequenUal  Touch  Tone^^^' 
6&CGd&r  YfiXh  aulonjaisc  r&set.  Antitalsrng 
Ring  detector,  reverse  auto  patch  capat>i}ify 
for  basic  auto  p^tch  and  two,  two-watt  audio 
amp  Offers. 

COM  PLETFA.  Y  ASSEMBLED— $140.00 


Available  Sdperatety: 


Wit 


COR  Identifier:  All  on  one  board,  pTogrammabte,  FuHy  ad- 
iusiatite,  time  out  {.5-7  min,},  hang  time  (0-1  min^,  identifier 
(110  min.},  tone,  speed,  volume,  L.E.O.  outputs,  iow  current 
drain  Cl^OS  logic,  plugs  for  easy  Installation  and  removal  plus 
much  more,  $f9.95  '  COMPLETELY  ASSEMBLED 


VAv  ^f°  ^k 


REPEATERS 


X 


Baste  Repeater  $499.95      COMPLETELY  ASSEMBLED 

2tfi  130-175  MHz  Basic  Repeater  for  2  meters  with  all  the  features  of  the  HI 

Pro  Mkl  less  the  power  suply  and  front  panel  controls  and  accessories. 


50  MHz  S789.95  450  MHz     799.95 
144-2-20MHzS699.95 


PA  Res,  id  J  6^:^  u>. 
PLUS  5H!PP|\G 


ffagglore  Electronic  Laboratory 


e-45   WcsTTOWhf   Rd: 
weST    CHtBTEJl,    PA.    1D3DO 


Phone  ZiS  -436-6051 


the[b)U^signal 

UNPDILLfl 

WZflU  Baluns 


[^U9 


DEHftNDED  BY 


PROFESSIONALS 

vtono-viini 

OVEA  12YEAR5 

FULL-POWER, QUDLITY 
HUM  HNTENNfl  PRRTS 

AT  YOUR  DEDLER 


♦  BALilNS'TRAPSINSULATORS 

♦  QBAOPARTSIHTEKHA  KITS 
2  000W  ♦  MOm/MASr  HOUJ(TS*WIBE 
PEP                 «  CJIBLE   CONNECTORS 


i:iOR*:l 


*Ttie  Original  Ligbtning  Arrest 
•  eSO'f^Strenglh 
*StaiDless  Harinarc 
*Scai«d  ASSISTANCE? 

^GUARANTEED        Call:  SUCH  GUNNISON,  WA220T 
TolTFree  800-448'1666 

[NYS  Collect  315'437-3953] 


WRITE  FOR  FULL  CATALOG 

[Enclose  30c  Stamps] 


^^rS"    I^IADILLA/REYCO  DIVISION  [Otpt,  J5_^] 


6743  KJWrffSrnEET.eASr  SYRACUSE  NEVj  rORK  1^057 


DEALERS  WflNTED-OVER  300  WORLDWIDE 
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ANTENNA  SYSTEMS 

Multi  Band  Beam  Super  DX  Series 


NEW  HIGH  PERFORMANCE  TRUBAND  BEAMS  AS  GOOD  AS  FULL-SIZE  MONO  BAND  ANTENNAS. 

These  beams  employ  hybrid  system  which  is  a  combination  of  separated  fulhsize  driven 
element  for  each  band  individually  and  HJ-Q  trap  parastic  elements.  These  feature  result 
high     radiation    efficiency,    high    power    rating    and    excellent    VSWR    in     entire    band     width. 


MODEL 

3F37DX 

3F35DX 

BAND 

1421  28 

1421  28 

ELEMENTS 

7 

5 

ELEMENTS    PER 
BAfMO 

20m 

15m 
10m 

3 
5 

8.  5dB 
10dB 
lOdB 
25dB 

3 
3 
3 

ANTENNA,  GAIN 

20m 

15m 
\0m 

8.  OdB 
8.5dB 
3.  OdB 

FRONT   BACK   RATIO 

20-25dB 

MAX.  POWER    iNPUT 

3kw 

3kw 

VSWR 

K5?grTER 

\.5§hT^n 

iMPfiDANCE 

50(1 

10.  5m 

50fl 

MAX.  ELEME^iT  L, 

10.5m 

BOOM   LENGTH 

7..  5m 

5;0m 

BOOM   DfAMETER 

50mm 

50mm 

TURNING    RADIUS 

5.3m 

5.25m 

WtND    RATING 
SUITABLE    MA  LIT 



_40m/sec,_ 
50mm 
23kE 

40m /sec. 
50mm 

WEIGHT 

17kg 

MULTI   BAND 


«EAM 

UMVf 


DX   SCRIES 
««3F3SDX 


ftX  SBHES 


u»^  •«  »•  Ha  «•  > 

hIi  ilTTTi  111 !  Ill  II  i  ifl 


71**  nn 


■"— 

,J; 

«♦ 

""" 

1 1 1  j'l  II 

nm 

ml 

hf 

ri4 

i 

^¥ 

4±- 

'-M 

c 

:i 

5 

T~" 

#+ 

E^ 

rc^-4 

::3 

'i^r^ 

W                J 

«    'Jfe^^ 

H* 

^? 

« 

tt_- 

-'gr''i;'- 

JXLLLUJ 

H< 

''SWISS  QUAD  VHF  series" 

SQ-22    TWO    METER    DUAL    QUAD 


ANTENNA    GAIN   AND  FRONT  TO   BACK  RATIO   ARE   WELL    IM- 
I      PROVED  WHEN  TWO   ELEMENTS   ARE- DRIVEN   AT   OME  TIME 
WITH   PHASE  DIFFERENCE  COMPARED  TO  A  SINGLE  DRIVEN 
ELEMENT  SUCH   AS  A  CONVENTION AL, QUAD  OR  YAGL     THE 
SQ-22  PROVIDES  THE  OWNER  WITH  SUCH   FEATURES   SIMPLE 
ASSEMBLY  AND   LIGHT  WEIGHT. 


KEN  PRO  ROTATORS 


KR-2000 


Kil-600 


KH^OO 


KR-50(I 


425  Highland  Parkway,  Norman,  Oklahoma     73069 

Tel  (405)  360-64  I  0  =^"* 


TET  U.S.A. 


f^  Reader  Service^see  page  21 1 
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Social  Ei/ents 


Listings  in  this  column  are 
provided  free  of  charge  on  a 
space-availabte  basis.  Tfje 
f  off  owing  information  sfioufd  be 
incfuded  in  every  announce- 
ment: sponsor,  event,  date, 
time,  place,  city,  state,  admis- 
sion charge  (if  any),  features, 
tafk-in  frequencies,  and  the 
name  of  whom  to  contact  for 
further  information.  Announce- 
ments must  be  received  two 
months  prior  to  the  month  in 
which  the  event  takes  place. 

LOUISVILLE  KY 

JUN29-JUL1 
The  Louisville  Area  Comput- 
er Club  will  hold  its  4th  annual 
ComputerfestTM  1979  from 
June  29  through  July  1 ,  1979,  at 
the  Bluegrass  Convention 
Center,  Louisville,  Kentucky. 
Activities  include  a  flea  market, 
seminars,  and  exposition,  as 
well  as  activities  for  the  entire 
family.  Seminar  and  exposition 
admission  is  $4.00.  Pre-reg- 
istered  Ramada  Inn  guests 
($29.00,  single;  $34.00,  double) 
receive  free  admission.  For  ad- 
vance mail  information,  write 
Computerfest  79,  Louisville 
Area  Computer  Club,  PC  Box 
70355,  Louisville  KY  40270,  or 
phone  Tom  Eubank,  Chairman, 
at(502)-895^1230, 

BATESVILLE  AR 
JUN  30-JUL  1 

The  Arkansas  Army  MARS 
meeting  will  be  held  on  June 
30-July  1,  1979,  at  the  Indepen- 
dence County  Fairgrounds, 
Batesville,  Arkansas.  There  will 
be  a  fish  fry  on  Saturday  and  a 
pancake  breakfast  on  Sunday. 
Camping  and  motel  rooms  will 
be  available.  For  further  infor- 
mation, contact  Robert  Glines 
WB5KUI/ADN2MH.  Box  97, 
Floral  AR  72534.  or  phone  (501)- 
345-2880. 

BELLEFONTAINEOH 
JUL1 
The  Champaign  Logan  Ama- 
teur Radio  Club,  Inc.,  will  hold 
its  annual  hamfest  on  Sunday, 
July  1 ,  1979,  at  the  Logan  Coun- 
ty Fairgrounds,  South  Main 
Street  and  Lake  Avenue, 
Bellefontaine,  Ohio.  There  wilt 
be  free  admission  and  door 
prizes.  Trunk  and  table  sales 
are  $1.00,  and  there  will  also  be 
a  bid  table.  Talk-in  on  146.52. 
For  more  information,  contact 
John  L  Wentz  W8HFK,  Box  102, 
West  Liberty  OH  43357,  or 
Frank  Knull  W8JS,  402  Lafay- 
ette Ave.,  Urbana  OH  43078. 

DUNKIRK  NY 
JUL1 

The  Northwestern  New  York 


Repeater  Association  and  the 
Northern  Chautauqua  Amateur 
Radio  Club  will  hold  their  Lake 
Erie  International  Hamfest  on 
Sunday,  July  1,  1979,  at  the 
fairgrounds  in  Dunkirk,  New 
York.  A  large  flea  market  area 
and  plenty  of  free  parking  will 
be  provided.  Tickets  are  $4.00 
at  the  gate  or  $3,00  in  advance. 
RV  hookups  are  available.  For 
information  on  advance  sales 
or  for  a  map  showing  easy 
directions  from  1-90,  write  to 
Dick  Brinkerhoff  WB2HEF,  123 
5th  St.,  Dunkirk  NY  14048. 

HARRESBURG  PA 

JUL  4 
The  Harrisburg  RAC  will  hold 
Its  annual  Firecracker  Hamfest 
on  Wednesday,  July  4,  1979,  at 
the  Shellsville  VFW  picnic 
grounds,  1-81  north.  Exit  #27  or 
#28,  Racetrack  Exit,  Harrisburg, 
Pennsylvania.  Look  for  the  large 
balloon.  Admission  is  $3.00, 
with  no  charge  for  tailgating. 
Tables  vJili  be  available  in  the 
pavilion.  Talk-In  on  .62132. 

WELLINGTON  OH 
JUL  7 

The  Northern  Ohio  Amateur 
Radio  Society  will  hold  its  sec- 
ond annual  NOARSFEST  on 
Saturday,  July  7,  1979,  at  the 
Lorain  County  Fairgrounds,  one 
mile  west  of  Rte-  58  on  Rte,  18, 
Wellington,  Ohio.  Admission 
tickets  are  $1.50  in  advance  and 
$2.00  at  the  gate  and  are  good 
for  all  prize  drawings.  Children 
under  12  are  admitted  free. 
Gates  open  for  the  sellers  and 
dealers  at  6:00  am  and  to  the 
public  from  7:00  am  to  5:00  pm. 
Indoor  dealer  tables  are  $4.00 
each  by  advance  registration, 
Drawing-oniy  tickets  are  avail- 
able by  mail  or  at  the  gate  for 
$1.00  each.  Flea  market  spaces 
are  $1.00  each.  There  will  be 
over  100  prizes,  including  a  Den- 
Tron  HF-200  transceiver,  a  Ten- 
Tec  509,  a  DenTron  GLA-1000,  a 
Wilson  Mark  II,  and  an  Opto- 
electronics counter.  There  will 
be  plenty  of  food  and  free  park- 
ing. Featured  will  be  a  large  in- 
door exhibit  hall  for  dealers  and 
a  huge  blacktopped  midway  for 
flea  market  and  trunk  sales. 
There  will  be  free  camping  out- 
side the  gates  on  Friday  night, 
but  no  hookups.  For  advance 
registration,  information,  or 
tickets,  write  NOARSFEST,  PC 
Box  354,  Lorain  OH  44052. 

INDIANAPOLIS  IN 
JUL  8 

The  Indianapolis  Amateur 
Radio  Association  will  sponsor 
the  Indianapolis  Hamfest  on 
Sunday,   July  8,   1979,   at   the 


Marion  County  Fairgrounds,  on 
the  southeast  corner  of  Indi- 
anapolis at  the  intersection  of 
Interstates  74  and  465,  Indian- 
apolis, Indiana,  There  will  be 
commercial  exhibitors  and 
dealer  displays  for  a  fee  of 
$30.00  per  booth.  The  commer- 
cial building  will  be  open  from 
12:00  noon  until  9:00  pm  on 
Saturday  and  will  reopen  at  7:00 
am  on  Sunday.  Camper  hookup 
facilities  are  available  on  the 
fairgrounds  for  overnight  park- 
ing if  you  arrive  on  Saturday.  A 
food  and  drink  vendor  will  have 
a  setup  outside,  while  a  profes- 
sional caterer  will  have  facil- 
ities inside.  For  more  informa- 
tion, write  to  the  Indianapolis 
H?imfest,  PO  Box  1002,  Indian- 
apolis IN  46206. 

OAK  CREEK  Wl 
JUL  14 

The  South  Milwaukee  Ama- 
teur Radio  Club  will  hold  its  an- 
nual Swapfest  '79  on  Saturday, 
July  14,  1979,  at  American 
Legion  Post  #434,  9327  S. 
Shepard  Avenue,  Oak  Creek, 
Wisconsin-  Admission  Is  $2.00 
and  includes  a  happy  hour  with 
free  beverages.  Prizes  include  a 
$100  first  prize,  a  $50  second 
prize,  and  a  variety  of  other 
prizes.  Activities  will  begin  at 
7:00  am  and  continue  until  5:00 
pm.  Parking,  a  picnic  area,  hot 
and  cold  sandwiches,  and  liquid 
refreshments  will  be  available 
on  the  grounds.  Overnight 
carriping  is  also  available.  Talk- 
in  on  146.94.  More  details,  in- 
cluding a  map,  may  be  obtained 
from  the  South  Milwaukee  Ama- 
teur Radio  Club,  inc.,  Robert 
Kastelic  WB9TIK,  Secretary,  PO 
Box  102,  South  Milwaukee  Wl 
53172. 

BEAVER  PA 
JUL  15 

The  Beaver  Valley  Amateur 
Radio  Association  will  hold  its 
2nd  annual  hamfest  on  Sunday, 
July  15,  1979,  from  9:00  am  to 
5:00  pm  at  Brady's  Run  Park  on 
Rte.  51  west  from  Beaver,  Penn- 
sylvania. Shelters  12  and  17  will 
be  used.  There  will  be  free 
space  for  vendors.  Tickets  are 
$3.00.  Talk-in  on  .52  and  direc- 
tions on  146.25/.86.  For  informa- 
tion, write  WB3FKE,  3414  47th 
Street,  New  Brighton  PA  15066. 

TERRE  HAUTE  IN 
JUL  15 

The  33rd  annual  WVARA 
Hamfest  will  be  held  on  July  15, 
1979,  at  the  Vigo  County  Fair- 
grounds, one  mile  south  of  1-70 
on  US  41,  Terre  Haute,  Indiana, 
Overnight  camping  will  be  avail- 
able. There  will  be  a  free  flea 
market,  a  covered  flea  market  at 
$2.00  for  a  12'  x  12'  space  with 
some  tables  and  ac  available, 
XYL  bingo,  food,  refreshments, 
and  valuable  prizes.  Advance 
ticket  sales  are  $1.50  or  4  for 


$5.00.  Tickets  at  the  gate  are 
$2.00  or  3  for  $5,00,  with 
children  under  12  free.  Talk-in 
on  .25/.85  and  ,52,  For  tickets 
and  information,  send  an  SASE 
to  WVARA  Hamfest,  PO  Box  81, 
Terre  Haute  IN  47808. 

ALLENTOWN  PA 
JUL  15 
The  Delaware-Lehigh  ARC, 
Inc.,  the  BGYE,  Inc.,  and  the 
Lehigh  Valley  ARC,  Inc.,  will 
hold  their  Tri-Club  Hamfest  on 
July  15,  1979,  from  8:00  am  to 
4:00  pm  at  the  Allentown  Police 
Academy  pistol  range  on  Le- 
high Parkway  South  at  Allen- 
town,  Pennsylvania.  Admission 
is  $2.00  for  lookers  and  $4-00  for 
sellers.  Talk-in  on  .34/.94  and 
.52. 

WILKES-BARRE  PA 
.JUL  15 
The  Broadcasters  Amateur 
Radio  Club  will  hold  its  2nd  an- 
nual hamfest  on  July  15,  1979, 
from  9:00  am  to  4:00  pm  at 
Pocono  Downs  Racetrack,  Rte. 
315,  four  miles  north  of  Witkes- 
Barre,  Pennsylvania.  Setup 
begins  at  8:00  am.  Admission  is 
$2.50,  with  no  additional  fee  for 
sellers.  XYLs  and  children  are 
free.  The  event  is  all  indoors. 
Talk-in  on  147.66/.06  or  146.52. 
For  more  information,  write 
John  Soha  W3KU,  62  S,  Frank- 
lin Street,  Wilkes-Barre  PA 
18707,  or  phone  (717)-823-3101. 

CANTON  OH 
JUL  15 

The  fifth  annual  Hail  of  Fame 
Hamfest  will  be  held  on  Sunday, 
July  15,  1979,  at  Stark  County 
Fairgrounds,  Canton,  Ohio. 
Tickets  are  $2.50  in  advance 
and  $3.00  at  the  gate.  Mobile 
check-In  on  .19/.7&or  .52;-52.  For 
information^  contact  Max 
Lebold  WA8SHP,  10877  Hazel- 
view  Ave.,  Alliance  OH  44601. 

GUANAJUATO  MEX 
JUL  19-21 
The    first    annual    ARARM- 

LMRE  will  be  held  in  Guana- 
juato, Mexico,  from  July  19-21, 
1979.  Guanajuato  is  located 
230  miles  north  of  Mexico  City. 
Registration  will  be  US  $13.00. 
A  package  will  be  available  for 
US  $40.00  and  will  include  2 
banquets,  1  dinner  dance, 
sight-seeing,  theater,  and  gifts. 
Drawings  will  be  held,  with  a 
grand  prize  being  an  SSTV 
setup.  A  total  of  500  prizes  will 
be  given  away.  The  US  $40.00 
includes  registration.  Hotels 
are  available  with  prices  rang- 
ing from  US  $10.00  and  up  for  a 
double  room.  English-speaking 
guides  are  available  from  the 
University  of  Guanajuato.  Talk- 
in  on  147.63/.03, 146.10/.70,  and 
149,22/.82.  HF/SSB  frequencies 
will  also  be  operating,  and  we 

Continued  on  page  182 
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Tennamatic:  An  Auto-Tuning  Mobile 

Antenna  System 


—  works  all  of  40  and  75 


Farewell  to  fading. 


R  F.  Brown  W6TWW 
1 24 1  Arroyo  Seco  Dr. 
Campbell  CA  95008 

Would    you    iike    to 
operate  your  mobile 
station  over  the  entire  40 


and  75  meter  phone  bands 
with  a  vswr  not  exceeding 
1.15  to  1?  With  a  Tenna- 
matic, you  can  convert  a 
high-Q  narrow-bandwidth 
mobile  antenna  into  a 
wide-bandwidth  system. 
This   means  that  you   can 


use  transceivers  having 
soMd-state  finals  and  ob- 
tain full  output  power  on 
any  frequency  in  the  40  or 
75  meter  phone  bands 
without  any  manual  tuning 
operations.  All  you  have  to 
do    is    select    frequency. 


The  neat  packaging  o(  the  Tennamatic  can  be  duplicated  easily.  The  control  head,  tuner 
cover,  and  end  pieces  are  0,040-inch  soft  aluminum  cut  in  a  paper  cutter  and  folded  in  a 
vise  using  wood  blocks.  The  chassis  is  described  in  the  text. 


start  talking,  and  the  Ten- 
namatic will  tune  your  mo- 
bile antenna  system  to 
resonance  automatically, 
ensuring  maximum  field 
strength.  Of  course,  if  your 
transceiver  has  tubes  in  the 
final,  you  will  "still  have  to 
retune  it  when  you  QSY. 
Specifications  for  the 
Tennamatic  are  listed  in 
Table  1. 

History 

About  two  years  ago,  I 
met  Don  Johnson  W6AAQ, 
and  1  adopted  his  "big  DK" 
mobile  antenna  system.  He 
subsequently  described  it 
in  his  October,  1976,  73 
Magazine  article  entitled 
"Build  a  Weird  2  Band  Mo- 
bile Antenna/'  His  antenna 
neatly  solved  the  problem 
of  needing  to  change  an- 
tenna loading  coils  when 
band-hopping  between  40 
and  75  meters.  It  also 
proved  to  be  an  exception- 
ally efficient  radiator  com- 
pared to  the  commercials, 
but  it  was  still  limited  to 
only  a  few  kHz  of  usable 
bandwidth  on  each  band, 
and  1  wanted  full  band 
coverage. 

To  obtain  full  band 
coverage,  I  added  a  motor- 
driven    roller    inductor    at 
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the  base  of  the  antenna 
and  a  control  switch  at  the 
driver's  seat,  allowing  me 
to  QSY  the  antenna  reso- 
nant frequency.  This 
worked  beautifully  for 
about  six  months  until  I  ran 
off  a  freeway  one  day 
while  watching  a  field 
strength  meter  as  I  was 
peaking  the  antenna. 
Luckily,  no  damage  was 
done,  but  the  experience 
convinced  me  that  for  safe- 
ty's sake  1  had  to  get  out  of 
the  loop.  This  conclusion 
required  me  to  design  a  ser- 
vo system. 

Design  Requirements 

I  decided  that  the  tuner 
would  be  required  to  tune 
automatically  over  all  of 
the  40  and  IS  meter  phone 
bands  and  use  easily- 
obtainable  parts.  The  parts 
count  was  to  be  minimized 
to  keep  reliability  high, 
complications  associated 
with  limit  switches  were  to 
be  avoided,  and  the  power 
handling  capability  had  to 
be  at  least  350  Watts  PEP. 
It  had  to  be  easy  to  dupli- 
cate, present  a  pleasing  ap- 
pearance, and  the  control 
head  had  to  be  capable  of 
being  mounted  on  the  side 
of  an  Atlas  and  be  visually 
compatible.  Last  of  all,  the 
servo  system  had  to  be 
uniquely  simple,  have  a  3- 
or  4-kHz  deadband  so  it 
would  not  hunt  or  jitter 
around  in  the  voice  pass 
band,  provide  constant 
motor  torque  while  tuning, 
and  operate  reliably  over  a 
plus  ten-to-fifteen-volt  sup- 
ply voltage  range. 

The  System 

These  design  require- 
ments led  to  a  system 
consisting  of  two  units. 
One  unit  is  a  control  head 
and  the  other  is  the  tuning 
unit.  The  tuning  unit  con- 
tains a  phase  detector  and 
a  servo  system  which 
drives  a  permanent-mag- 
net dc  gear  motor.  The 
motor  turns  a  roller  induc- 
tor taken  from  a  surplus 
T21/ARC-5  or  T22/ARC-5 
command  transmitter.  The 
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F\g.  7.  Tuning  unit  schematic.  The  output  transistors  and  motor  are  discussed  in  the  text 
The  jack  is  a  male  chassis-type  fanes  plug. 


tuning  unit  also  contains  a 
toroidal  impedance-match- 
ing transformer  which  en- 
sures a  good  impedance 
match  between  the  anten- 
na and  coaxial  line.  The 
control  head  has  di- 
rectional indicators,  an 
automatic/manual  opera- 
tion switch,  an  auto- 
matic/manual indicator,  a 
manual  slewing  switch, 
and  an  impedance-match 
selector  switch.  The  units 
are  shown  in  the  photo- 
graphs. 

The  Circuit 

The  circuit  which  I 
designed  is  depicted  in  Fig. 
1.  To  understand  its  opera- 
tion, it  is  best  to  start  with 
an  explanation  of  the  servo 
system  and  work  back- 
wards toward  the  input. 
The  system  that  I  selected 
is  known  as  a  "bang  bang" 
servo  system  in  aerospace 
circles.  It  is  either  off  or  on 
in  one  direction  of  rotation 
or  the  other  and  provides 
full  motor  torque  when  on. 
Fig.  2  is  a  simplified 
diagram  of  the  servo.  It 
uses  two  LM3nN  voltage 
comparator  integrated  cir- 
cuits connected  as  a  win- 
dow comparator.  The  cir- 
cuit states  listed  in  Fig.  2 


simply  say  that  if  the  input 
voltage  (V|n)  is  a  positive 
voltage  between  the  upper 
and  lower  threshold  volt- 
ages, the  outputs  of  both 
comparators  will  be  at  sup- 
ply voltage.  If  Vjp  either 
exceeds  the  upper  thresh- 
old voltage  or  is  less 
positive  than  the  lower 
threshold  voltage,  one  gr 
the  other  comparator's 
output  will  be  low.  The 
low-state  output  is  about 
one-half  volt  positive. 

Referring  back  to  Fig.  1, 
it  will  be  seen  that  the  com- 
parator   outputs    are    con- 
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nected  to  diagonally- 
opposite  transistors.  Whe'n 
a  comparator  switches  on 
and  its  output  goes  low,  it 
turns  on  the  associated 
transistors,  resulting  in  one 
side  of  the  motor  being 
clamped  to  ground  while 
the  other  side  is  clamped 
to  the  positive  supply, 
turning  the  motor  on.  The 
upper  comparator  drives 
the  motor  in  the  direction 
which  reduces  inductance, 
raising  the  antenna  system 
resonant  frequency.  The 
lower  comparator  drives 
the  motor  in  the  opposite 
direction,  increasing  induc- 
tance and  lowering  the  an- 
tenna system  resonant  fre- 
quency. 


FROW  V 

PHASE 

DEt  RET  > 


Circuit  states 

Vin<Vut  :V1outishigt^ 
Vjn>V|t  :  V2out  is  high 
Vin>Vut  -^^  ^^^  is  fow 
Vin  ^'^It     :  V2out  is  low 

Tig,  2.  Window  comparator 
servo  simplified  diagram. 


Tig.  3.  Window  comparator 
regulated-voltage  divider. 
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f /g.  4.  The  control  head  assembly  connects  to  the  Jones- 
type  plug,  PI,  through  20  feet  of  TV  rotator  cable.  The 
diodes  are  Radio  Shack  part  number  276-1101. 


Fig.  3  shows  the  input  cir- 
cuit to  the  voltage  com- 
parators. The  comparators 
must  operate  with  their  in- 
puts positive  with  respect 
to  ground,  making  it  nec- 
essary to  reference  the 
phase  detector  to  a  point 
above  ground.  This  refer- 
ence point  is  the  junction 
of  the  two  470-Ohm 
resistors.  The  output  of  the 
phase  detector  is  con- 
nected to  Vjn  and  will  be  a 
voltage  which  will  swing 
positive  or  negative  with 
respect  to  the  reference 
point,    causing    the    com- 


parator inputs  to  swing 
above  Vyt  or  below  V|t, 
depending  upon  the  off  fre- 
quency condition  existing 
at  the  time.  The  voitage 
divider  is  zener  regulated 
to  hold  the  switching 
thresholds  constant.  The 
voitage  drops  across  the 
two  470-Ohm  resistors  set 
the  width  of  the  dead- 
band  to  3  kHz  on  75  meters 
and  4  kHz  on  40  meters. 

The  phase  detector  com- 
pares the  phase  relation- 
ship between  the  current 
flowing  in  the  antenna  cir- 
cuit and  the  voltage  from 
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Fig.  5.  Tuner  unit 

the  antenna  circuit  to 
ground.  When  the  input 
frequency  is  higher  than 
the  antenna  system  reso- 
nant frequency,  the  phase 
detector  produces  a  dc 
output  voltage  across  the 
two  100k  load  resistors 
which  is  positive  with 
respect  to  the  slider  on  the 
trimpot.  Conversely,  if  the 
input  frequency  is  lower 
than  the  antenna  system 
resonant  frequency,  the 
output  dc  voltage  is 
negative. 

The  trimpot  is  adjusted 
in  operation  to  cause  the 
phase  detector  to  find  ex- 


Mounting  details  of  the  roller  inductor,  gear  motor,  and  shaft  coupler  illustrate  the 
mechanical  simplicity  of  the  unit 


wiring  diagram. 

act  resonance.  It  compen- 
sates for  the  inductive 
reactance  inserted  by  the 
toroidal  antenna  im- 
pedance-matching trans- 
former. The  reduced  out- 
put from  the  low  side  of 
the  phase  detector  caused 
by  the  trimpot  results  in 
need  for  incremental- 
downward  QSY  on  75 
meters  with  pauses  to 
allow  the  servo  system  to 
catch  up.  Even  so,  a  QSY 
from  4000  kHz  to  3800  kHz 
takes  less  tharr-^  seconds. 

The  impedance-match- 
ing transformer  is  neces- 
sary with  the  DK  antenna 
because  of  its  low  input  im- 
pedance at  resonance.  The 
taps  are  set  at  the  10-Ohm 
point  for  40  meters  and  at 
the  14'0hm  point  for  75 
meters.  These  low  input  im- 
pedance values  are  ex- 
cellent indicators  of  the 
low-loss  characteristics 
and  bjgh  performance  of 
the  antenna.  Relay  K1,  a 
Potter  and  Brum  field 
KT11D  12  V  dc  5-Ampere 
contact  relay,  selects  the 
appropriate  tap  and  is  con- 
trolled by  a  manual  switch 
on  the  control  head. 

Fig.  4  depicts  the 
schematic  of  the  control 
head.  All  of  the  switches, 
diodes,  and  12  V  dc  in- 
dicator lamps  are  from 
Radio  Shack.  Switch  SI 
provides  for  switching  the 
tuner  into  the  automatic  or 
manual  mode  and  is  a 
push-on/push-off  switch. 
S3   provides   capability   to 
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manually  slew  the  tuner  up 
or  down  in  frequency,  [t  is 
a  DPDT  center-off-type 
switch.  1  have  found  that  I 
use  it  rarely  in  operation, 
but  it  is  nice  to  have  in  case 
you  need  it  It  is  needed 
during  the  installation  ad- 
justments, S2  operates  the 
antenna-matching  trans- 
former tap-selector  relay. 
No  power  on/off  switch  is 
provided,  as  power  is 
taken  directly  from  the 
transceiver.  This  prevents 
inadvertently  leaving 
power  on  the  tuner  unless, 
of  course,  you  forget  to 
turn  the  transceiver  off 
when  you  leave  the  car. 

Construction 

The  photographs  of  the 
tuner  reveal  how  simple 
the  unit  is  to  duplicate.  It  is 
built  on  a  standard  2"  X  4" 
X  8"  aluminum  chassis, 
and  the  motor  bracket,  end 
panels,  cover,  and  bottom 
plate  are  easily  con- 
structed in  the  home 
workshop.  Several  W6s 
have  built  the  tuner  and 
made  Plexiglas'^'^  covers 
so  that  they  can  see  the 
roller  coil  go  into  opera- 
tion when  they  QSY.  The 
layout  I  selected  results  in 
minimum  antenna-circuit 
wire  length  and  should  be 
duplicated  as  closely  as 
possible. 

Don't  get  innovative  by 
trying  to  reduce  conduc- 
tors in  the  control  cable. 
You  can  quickly  get  into 
trouble  because  the  volt- 
age comparators  are  sensi- 
tive  to   rf   and   to   ground 
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Fig.  7.  Phase-detector  trans- 
iormer  details.  Note:  Cut 
two  wires  12"  long  and 
wind  in  parallel  for  bi filar 
winding.  Connect  the  op- 
posite ends  together  as 
shown  for  center  tap. 


loops  and  will  go  "ape"  if 
you  unknowingly  build  in  a 
ground  loop  as  a  result  of  a 

circuitry  change.  Also, 
keep  some  spacing  be- 
tween the  control  cable 
and  the  coaxial  line,  as  rf 
pickup  in  the  control  cable 
can  lead  to  erratic  opera- 
tion. The  wiring  diagram  is 
shown  in  Fig.  5,  The  only 
precaution  here  is  to  note 
the  direction  of  the  anten- 
na wire  as  it  goes  through 
the  hole  in  the  toroidal 
phase-sensing  transformer. 
If  it  goes  through  from  the 
wrong  side  of  the  printed 
circuit  board,  the  tuner  will 
drive  away  from  reso- 
nance. 

Antenna-Matching 
Transformer 

A  T-106  red  toroidal 
core,  obtained  from  either 
G.R.  Whitehouse  or  Ami- 
don  Associates,  both  of 
which  advertise  in  several 
amateur  magazines,  is  the 
heart  of  the  transformer. 
Fig.  6  provides  all  neces- 
sary details  for  construc- 
tion. The  sleeve  for  secur- 
ing the  taps  is  a  model 
airplane  copper  gas  line 
obtained  from  a  hobby 
shop  and  cut  to  length  with 
a  hacksaw.  Should  you  de- 
sire   to    use    an    antenna 
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Fig.  6.  Toroidal  impedance-matching  transformer  details. 
Notes:  Cut  two  wires  24"'  long  and  wind  in  parallel  for  a 
bifilar  winding.  Fach  winding  is  to  have  14  turns.  Taps  and 
wires  1  and  4  are  to  be  2"  long.  Wires  2  and  3  are  to  be 
twisted  and  soldered  and  not  to  exceed  Vi "  long.  All  wire 
should  be  AWG  if18  enamel.  Dip  it  in  General  Cement  Red 
Glypt  and  hang  up  to  dry  before  use. 


other  than  the  big  DK,  you 
must  determine  the  anten- 
na input  impedance  in 
Ohms  at  resonance  with  an 
antenna  noise  bridge  and 
then  determine  the  correct 
tap  position  from  Table  2. 
If  you  don't  use  the  DK, 
you  will  still  have  to 
change  loading  coils  when 
changing  bands. 


Phase-Detector 
Transformer 

Construction  details  of 
this  transformer  are  de- 
picted in  F-i^^  7.  When 
winding  the  transformer, 
be  sure  that  the  wires  re- 
main parallel  to  each  other 
..  without  any  crossovers. 
Also,  count  each  pass 
through  the  hole  as  a  turn. 


The  under  chassis  view  further  illustrates  the  mechanical  as  well  as  the  electrical  simplici- 
ty of  the  unit.  The  toroidal  antenna  impedance-matching  transformer  is  hidden  by  the 
masonite  clamping  pieces.  The  prop  under  the  chassis  is  a  photographic  lens  case. 
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This  neat  instaflation  of  the  tuning  unit  in  the  left  rear  win- 
dow of  my  station  wagon  pernnits  a  short  lead-in  from  the 
ball  mount  outside. 


Remember  that  it  is  im- 
possible to  wind  a  half  turn 
on  a  toroid.  This  transform- 
er need  not  be  dipped  in 
General  Cement  Red 
Clypt,  although  you  may 
do  so  if  you  wish. 

Gear  Motor 

The  gear  motor  which  I 
used  and  recommend  is  a 
Magna-TorcTM  permanent- 
magnet  24  V  dc  motor  with 
a  type  B  gear  reduction 
unit.  Operated  in  the  Ten- 
namatic,  this  motor  will 
turn  the  roller  inductor  at 
approximately  one  revolu- 
tion per  second.  The  motor 
is  manufactured  by  the 
Hansen  Manufacturing 
Co.,  Princeton,  Indiana 
47670.  It  may  also  be  ob- 
tained from  Hartf ield,  Ken- 
nan,  and  Freytag,  PO  Box 
328,  Fremont  CA  94536. 
The  motor  is  expensive  at 
about    $21.50    per    copy; 


however,  it  is  the  smallest 
and  neatest  solution  to  the 
drive-motor  problem  and 
well  worth  it. 

Others  who  have  built 
this  tuner  have  found 
various  surplus  motors  or 
used  window  crank-up 
motors  obtained  from  auto 
wrecking  yards.  These 
high-current  motors  are 
quite  bulky,  do  not  allow 
neat  packaging  of  the 
system,  and  also  require 
the  addition  of  relays  to 
the  output  of  the  tuner, 
since  the  transistors  can 
not  drive  them  directly. 
These  surplus  motors  do 
have  the  advantage  of  be- 
ing cheap,  however. 

Shaft  Coupler 

The  shaft  coupler  mates 
the  gear  motor  drive  shaft 
to  the  thumbwheel  on  the 
end  of  the  roller  inductor. 
It    is    made    of    aluminum 


Frequency  range: 
'Slewing  rate: 
Minrmum  Af; 

Maximum  Af: 


Vswr: 

Modes: 
Input  voltage: 

Input  current: 
Power  rating: 


75m— 200  kHz 

40m— 300  kHz 

75m — 6  kHz/sec. 

40m— 40  kHz/sec. 

75m  — requires  3  kHz  QSY  to 
activate  tuner 

40m— requires  4  kHz  QSY  to 
activate  tuner 

75m-50  kHz  (QSY  ot  200 
kHz  in  tour  incre- 
ments of  50  kHz  re- 
quires less  than  30 
seconds.) 

40m  — 200  kHz  (QSY  of  200 
kHz  requires  less 
than  5  seconds.) 

typically  1.15  to  1  or  better 

after  tuning  completed 

automatic/manual 

10  to  15  V  dc,  negative 

ground 

420  mA  at  13.3  V  dc  while 

tuning;  125  mA  at  13.8  V  dc 

after  tuning  completed 

350  Watts  PEP 


Table  1.  Tennamatic  specifications,  ""Full  carrier  inserted. 
On  SSB,  the  slewing  rate  is  slightly  slower  due  to  speech 
pauses. 


turned  out  on  a  lathe  and  is 
simply  bolted  with  three 
6-32  machine  screws  to  the 
thumbwheel.  Fig.  8  -  pro- 
vides the  dimensional 
details.  One  of  the  photo- 
graphs shows  how  it  looks 
when  the  motor  and  roller 
coil  are  coupled  together. 

Printed  Circuit  Board 

Fig.  9  depicts  the  printed 
circuit  board.  Be  sure  that 
you  watch  the  polarity  of 
the  phase-detector  diodes' 
when  you  insert  them. 
Also,  it  is  a  very  good  idea 
to  use  integrated  circuit 
sockets  instead  of  solder- 
ing the  integrated  circuits 
directly  into  the  board.  The 
four  output  transistors  can 
be    Poly    Paks    green-body 
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Fig,  8,  Shaft  coupler. 


PNP  power-tab  transistors, 
part  number  92CU2227,  or 
Radio  Shack  PNP  power- 
tab  transistors,  part  num- 
ber 276-1641.  Both  types 
are  rated  at  35  Watts  with 
suitable  heat 's-iflking.  Heat 
sinking  is  not  required  in 
this  application. 

If  you  use  the  Poly  Paks 
"transistors,  bend  the  tabs 
at  right  angles  to  the  body 
of  the  transistors  to  ensure 
that  they  clear  other  com- 
ponents mounted  on  the 
board.  Make  the  bend 
about  a  quarter  inch  from 
the  body  of  the  transistor. 
Test  them  carefully  for 
leakage  before  you  solder 
them  because  1  have  found 
that  about  25%  of  them 
are  too  leaky  to  work  prop- 
erly in  this  circuit.  They 
will  cause  the  directional 
indicator  lights  to  light 
even  when  the  system  is  at 
resonance.  I've  had  no 
trouble  with  Radio  Shack 
transistors. 

The  photograph  of  the 
underside  of  the  chassis 
shows  the  printed  circuit 
board  as  installed  in  the 
tuner.  The  trimpot  was 
mounted  on  the  foil  side  of 
the  board  because,  when 
three-quarter-inch  stand- 
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offs  for  supporting  the 
board  are  used,  the  screw- 
driver access  hole  in  the 
side  of  the  chassis  falls 
midway  in  the  side. 

i  have  a  few  extra 
printed  circuit  boards 
available  at  $5.00  each  for 
those  who  prefer  not  to 
make  their  own. 

Installation 

Mount  the  tuning  unit  as 
close  as  possible  to  the 
base  of  your  antenna.  Con- 
nect the  base  of  the  anten- 
na to  the  tuning  unit  with 
insulated  AWC  #12  or  #14 
wire.  Do  not  under  any  cir- 
cumstances use  coax  to 
connect  the  antenna  to  the 
tuner!  Make  sure  that  you 
ground  the  tuning  unit  to 
the  car  body  by  means  of 
sheet  metal  screws  or  a 
short  bonding  strap.  Use 
50-Ohm  coaxial  cable  to 
connect  the  tuning  unit  to 
your  transceiver.  RG-58A/U 
is  satisfactory,  and  the 
length  is  not  critical. 

One  photograph  shows 
how  1  mounted  the  tuner  in 
my  station  wagon.  After 
mounting  the  control  head 
to  the  transceiver  (I  used 
Veicro®  fastening  tape), 
connect  the  control  head 
power  lead  to  the  trans- 
ceiver so  that  the  trans- 
ceiver power  switch  will 
control  application  of 
power  to  your  Tennamatic. 

DK  Antenna  Adjustment 

After  installation  of  your 
Tennamatic,  your  DK  an- 
tenna [or  other  antenna) 
must  be  retuned  to  be  reso- 
nant on  approximately 
40:^5  and  7325  kHz.  For  this 
adjustment,  the  roller  In- 
ductor must  be  slewed  to 
minimum  inductance  using 
the  manual  slewing  switch. 
Next,  you  must  determine 
the  antenna  resonant  fre- 
quency on  both  75  and  40 
meters  using  your  vswr 
bridge  or  field-strength 
meter.  Resonance  will  be 
lower  than  it  was  before 
the  Tennamatic  was  in- 
stalled. Don't  overlook 
changing  the  Impedance- 
matching    tap    when    you 


change   bands   looking  for 
resonance. 

Now  that  you  know 
where  the  antenna  system 
resonances  are,  you  can 
proceed  to  raise  them  by 
removing  turns  from  the 
loading  coil,  shortening  the 
whips,  or  by  a  combination 
of  both  methods.  If  the  two 
resonances  are  as  low  as 
3900  kHz  and  7150  kHz  ap^ 
proximately,  you  may  find 
it  better  to  remove  a  turn 
or  two  from  the  bottom  of 
the  loading  coil  and  one  or 
more  turns  from  the  top  of 
the  loading  coll  in  order  to 
minimize  the  amount  that 
must  be  trimmed  off  the 
whips.  Remove  turns  only 


Fig.  9(al  PC  board. 

one  at  a  time.  Be  sure  to 
check  the  resonant  fre- 
quency  on  each  band  after 
each  adjustment  because 
they  Interact  and  it  is 
essential  that  you  do  not 
go  too  far.  By  the  time 
resonance  Is  approaching 
the  upper  band  edge  on  75 
and  40  meters,  you  should 
have  determined  "the 
number  of  kHz  per  inch  of 
frequency  change  you  get 
with  each  Inch  cut  off.  The 
khz-per-lnch  figure  will  be 
different  for  each  whip. 
After  reaching  3995  kHz. 
and  7295  kHz,  cut  off  an 
additional  Increment  from 
each  whip  determined  by 
dividing    30    kHz    by    the 


number  of  kHz  per  inch  for 
each  band.  This  will  com- 
plete the  antenna  tuning 
procedure. 

Tuner  Trimpot  Adjustment 

This  adjustment  is  made 
to  cause  the  tuner  to  tune" 
for  maximum  field  strength 
(coincident  with  minimum 
vswr).  When  adjusted  on  40 
meters.  It  will  also  be  cor- 
rect on  75  m^eters.  Adjust 
as  follows:         "^ 

1.  Make  sure  your  vehi- 
cle Is  at  least  fifteen  feet 
away  from  other  vehicles, 
trees,  buildings,  or  metallic 
objects. 

2.  Turn  the  trimpot  fully 
counterclockwise,    and 


lOOK 
TRIM 
POT 


5.6K 


LM3IIN 


2  2K  ' 

^J^OOpF    1 470X1 LM3„N 

<N9i4   i     I     t     Z 


:2.7K^IN3019 


270^  ILOK 


Fig,  9[bl  Component  locations  viewed  through  the  foil  side  of  the  board.  When  installing 
the  LM311N  integrated  circuits,  line  up  the  dot  on  the  /C  with  the  dot  shown  on  the 
outline  of  the  board.  The  T-44  phase-sensing  transformer  may  be  glued  to  the  board.  The 
four  output  transistors  are  mounted  against  the  board. 
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Antenna  input 

Winding  A 

Winding  B 

impedance 

turn  number 

turn 

number 

3.13 

7 

4.08 

8 

5.17 

9 

6-38 

10 

7.72 

11 

9.18 

12 

10.78 

13 

12.5 

14 

14.34 

1 

16.33 

2 

18.43 

3 

20.66 

4 

23.02 

5 

25.51 

6 

28.13 

7 

30.87 

8 

33.74 

9 

36.73 

10 

39.86 

11 

Table  2.  Transformer  taps  req 
put  innpedances  to  match  50 

then  preset  It  six  turns 
clockwise. 

3. Turn  on  your  transceiv- 
er. Place  it  in  the  tune 
mode  with  carrier  inserted 
on  the  40  meter  band. 

4.  While  watching  a 
field-strength  meter  or  vswr 


uired  for  various  antenna  in- 
Ohm  coaxial  line. 

indicator,  tweak  the  trim- 
pot  until  you  observe  max- 
imum field  strength  or 
minimum  vswr.  The  Ten- 
namatic  must  be  in  the 
automatic  mode  for  this 
adjustment.  Your  unit  is 
now  ready  to  operate. 


Operating  Results 

With  a  year  and  a  half  of 
operating  experience,  the 
Tennamatic  has  demon- 
strated that  high-Q  mobile 
antennas  are  extremely 
sensitive  to  the  environ- 
ment around  them.  For  ex- 
ample, a  dense  fog  wiil 
lower  the  antenna  system 
resonant  frequency  on  1"^ 
meters  by  as  much  as  25 
kHz,  but  the  Tennamatic 
will  compensate  by  rolling 
the  inductor  to  less  induc- 
tance. 1  leave  it  in  the 
automatic  mode  at  all 
times  while  driving,  and,  as 
long  as  I  am  talking,  it  will 
compensate  quickly  for 
the  detuning  caused  by 
passing  trucks,  cars,  trees, 
freeway  overpasses, 
bridges,  and  residential 
power  line  drops  as  you 
drive  under  them.  The 
result  is  that  most  of  the 
characteristic  mobile  fade, 
which  I  now  realize  is  due 
to  antenna  detuning,  is 
eliminated.  The  result  is 
such    a    strong    steady 
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WESTERN  ELECTRONICS     ^W18       Dept.  A7- 


Kearney,  Nebraska,  68  847 


FOR  BEST  PRICE  AND 
FAST  DELIVERY 


CALL 


-raOO-325-3636 


mobile  signal  that  1  fre- 
quently have  to  convince 
my  contact  that  I  am  really 
mobile! 

There  is  one  thing  that 
the  Tennamatic  cannot 
compensate  for.  That  is 
another  75  or  40  meter 
mobile  parked  up  to  twen- 
ty feet  away.  The  mutual 
coupling  between  anten- 
nas, reflected  signal,  and 
phase  shifts  cause  it  to  go 
"ape/'  So,  if  you  build  one, 
don't  proudly  try  to  dem- 
onstrate it  when  parked 
near  another  mobile, 

Acknowledgement 

I       would       like      to 

acknowledge  with  my 
thanks  the  numerous  sug- 
gestions  made  by  Don 
Johnson  W6AAQ  as  this 
project  proceeded  through 
the  breadboard,  prototype, 
final  design,  and  evalua- 
tion phases.  I  also  wish  to 
express  my  grateful  ap- 
preciation for  the 
photography  provided  by 
Jerry  Fulstone  WA6EJV.  ■ 


H 


^^      \^    •   An 


TOLL  FREE 


CB 

!  Standard 
2  meter 
Scanners 

Amateur  Bands 
*  General  Communication 
Industry 
Marine  VHF 
Micro  processor  crystals 
i  10'  for  our  latest  catalog,  write  or 
I ,  phone  for  more  details. 


MH 


^J2 


2400CrYStal  Drive 
—  Ft.  Myers.  Fioridti  33907 
all  Dhones  (8131  956-2397 


138 


f^  Reader  Ser/ice—^ee  page  2i' 


4^ 


I 


KEIMW/OOD 

TS-120S 

ALL  SOLID-STATE 
HF  TRANSCEIVER 


.Tech, 
Ialk 


V*"feL'a  aElwi^  rrlnml  lira  !*LL  cirmfl  in  tt®  rS'150^ 

A  single-conversion  PLL  (phase-locked  iooji)  system  is  employed  in  the 
TS-120S,  Only  one  crystal  is  required,  instead  of  a  lieterodyne  crystal  element 
for  each  band,  resulting  in  simplification  of  circuitry,  and  a  marked  improve- 
ment in  overall  stability.  The  single-conversion  PLL  system  also  improves 
the  spurious  characteristics  during  transmission  and  reception,  and  makes 
IF  shift  operation  and  mono-dial  indication  available  on  any  model. 

The  VCO  frequency  is  obtained  from  the  PLL  circuit  by  synthesizing  the 
VFO  and  CAR  frequencies  and  reference  oscillating  frequencies  of  10  MHz 
and  500  kHz  supplied  by  the  counter.  Bandswitching  is  accomplished  by 
changing  the  preset  value  of  the  programmable  divider  in  the  PLL.  Therefore, 
when  switching  bands,  the  frequency  (except,  of  course,  the  1-Mf^z  and  10- 
MHz  order  digits)  remains  the  same.  The  frequencies  for  each  band  and  PLL 
stage  are  shown  in  the  table. 
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First,  MIX  (3)  mjxes  the  CAR  and  VFO  frequencies,  ijsing  a  double  bal- 
anced mixerto  reduce  spurious  signals.  The  output  of  MIX  (3),  after  passing 
through  a  bandpass  filter  (BPF  3)  is  applied  to  the  input  of  MIX  (1)  on  the  3,5 
and  7.0-MHz  bands.  On  the  14-MHz  and  WWV  bands,  MiX  (2)  mixes  the  out- 
put of  MIX  (3)  with  a  10-MHz  signal  from  the  counter-unit  oscillator.  On  the 
21  and  28-MHz  bands,  MIX  (2)  mixes  the  output  of  MIX  (3)  with  a  20-MHz 
signal  from  a  doubler  connected  to  the  counter-unit  oscillator. 

The  output  of  MIX  (2)  -or  MIX  (1)  on  the  3.5  and  7.G-MHz  bands-is  mixed 
with  the  VCO  output  at  MIX  (1),  providing  output  frequencies  shown  in  the 


TS-120S 


table.  The  output  passes  through  a  lowpass  filter  (LPF 1)  and  is  amplified, 
and  the  resulting  digital  signal  is  divided  by  a  pmgrammabie  divider,  produc- 
ing a  500-kHz  output. 

"Information"  from  the  band  switches  is  converted  into  BCD  signals  in 
the  counter  and  the  division  ratio  as  shown  in  the  table  is  preset.  The  loop- 
fdter  consists  of  transistors  mounted  on  the  outside  to  minimize  signals.  A 
Motorola  MC4044P  functions  as  the  phase  comparator  Five  VCO  circuits 
with  high-output  transistors  cover  all  of  the  bands. 

If  the  output  of  the  phase  comparator  unlocks,  VCO  output  is  switched 
off  to  prevent  emission  at  unwanted  frequencies  and,  at  the  same  time,  the 
digital  display  blanks  to  v/arn  the  operator. 


WhiE  il  Ull  CArmntfl  uf  Elu  T^^t^  di^lal  Eaiuuiiu  Idp  [3is|tiayii3Q  iFdjuoBEifist 

The  TS-120S  digital  counter  employs  a  VFO  frequency  countmg  system: 
First,  the  VFO  frequency  is  mixed  with  a  5-MHz  signal  obtained  from  the 
reference  oscillator  chain  and  is  converted  to  0,5to  1  MHz.  Thissignal  passes 
through  a  lowpass  filter,  is  amplified,  buffered,  and  shaped  into  a  digital 
(square)  wave,  passes  through  a  0,1-second  gate  circuit,  and  is  applied  to  a 
four-digit  counter.  The  signafis  counted  from  ID  Hz  to  100  kHz  and  is  fed  to 
a  preset  counter  to  derive  the  carrier  output. 

The  lOO-kHz  order  digit  presets  at  5  to  display  the  operating  frequency 
on  the  3.5. 28.5,^29.5,  and  WWV  bands,  and  at  0  fordispl^a^^  7.0, 14.0,  21,0, 
28.0,  and  29.0  MHz.  The  1-MHz  and  10-MHz  order  digits  are  determined  by  a 
matrix  operating  v/ith  bandswitch  information. 

The  counter  outputs  are  switched  by  the  multiplexer  and  converted  from 
BCD  to  seven-segment  information  by  the  decoder  to  light  the  fluorescent 
display  tubes.  The  large  digits  have. good  luminous  intensity  and  a  dark  filter, 
providing  fatigue-free  viewing  over  long  operating  periods.  The  display  can 
be  read  easily,  even  in  the  car  and  other  sunlit  locations. 

The  reference  oscillator  produces  a  10-MHz  signal  and  performs  time- 
base  division,  and  generates  gate  pulses,  tatch  pulses,  and-r^set  pulses, 
which  are  applied  to  the  counter.  The  PLL  circuit  produces  10-MHz  and  500- 
kHz  outputs.  The  marker  circuit  firoduces  a  100-kHz  signal  which  synchro- 
nizes the  25-kHz  multivibrator  to  obtain  a  marker  signal  as  accurate  as  the 
reference  frequency. 

The  1/10  division  at  the  first  stage  of  the  count-down  chain  utilises  low- 
power  Schottky  TTL,  and  other  divisions  use  CMOS  ICs  for  low  power  con- 
sumption and  minimum  spurious  emission.  With  the  IF  shift  circuit,  the  CAR 
frequency  is  independent  of  both  transmitting  and  receiving  frequencies. 

When  the  VFO  frequency  is  counted,  the  operating  frequency  is  indicated 
as  accurately  as  the  reference  oscillator  frequency,  provided  that  the  10~MHz 
reference  is  calibrated  to  WVv'V. 

True  operating  frequencies  are  displayed  accurate  to  three  digits  (100- 
Hz  order),  regardless  of  CW  transmitting  and  receiving  frequencies  or  the 
position  of  the  band  switch  or  mode  switch.  When  the  VFO  is  tuned  to  the 
extent  that  the  1-MHz  and  10-MHz  orders  are  sv/itched  (beyond  the  band 
edge),  these  digits  are  blanked  out. 


FREQUENCIES  FOR  EACH  BAND  AND  PLL  STAGE 


BAND 

RANGE 

(MHz) 

VCO 

(MHz) 

MIX  (1)  INPUT 
(MHz) 

MIX  (1J  OUTPUT 
(MHz) 

DIVIDER  RATIO 

DCDA 

WWV 

1^.5-15.0 

Z3.33-23.B3 

24.33-24.03 

1.0 

1/2 

1110 

3.5 

3.5-  4.0 

12.33-1Z.B3 

14.33-14.83 

2.0 

1/4 

11  00 

7 

7.0-  7.5 

15.03-16.33 

14.33-14.83 

1.5 

1/3 

1101 

14 

14.0-14.5 

22.83-23.33 

24.33-24.03 

li 

1/3 

f  1  01 

21 

21,0-21.5 

29.B3-3Q.33 

34.33-34.83 

4.5 

1/3 

01  1  1 

2B 

20.0-20.5 

36.03-37.33 

34.33-34.83 

2.5 

1/5 

1011 

2B.5 

ZO.5-29.0 

37.33-37.03 

34.33-34.03 

3.0 

1/e 

1010 

29 

29.0-29.5 

37.B3-3S.33 

34.33-34.03 

3.5 

1/7 

HOI 

29.5 

29.5-30,0 

30.33-30.03 

34.33-34.03 

4.0 

1/0 

1000 
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Add  Solid-state  Braking  to  the  T'X 

—  a  worthwhile  improvement 

Tame  your  Tailtwister. 


The  T^X  ''Tailtwister" 
rotor  by  CDE  is  quite  a 
piece  of  machinery.  Ifs  a 
heavy-duty  rotor  capable  of 
turning  an  antenna  system 
with  26  square  feet  of  wind 
load,  has  a  coast-down  pre- 
brake  action,  and  has  a 
wedge  brake  system  that 
keeps  the  rotor  from  slip- 
ping when  not  in  use.  As  an 
added  safety  feature, 
power  is  not  delivered  to 
the  directional  controls  un- 
til the  wedge  brake  has 
been  released. 

In  order  to  get  the  rotor 
to  turn,  you  must  press  the 
brake  release  switch  on  the 
control    unit,    holding    it 


down  while  pressing  either 
the  clockwise  or  counter- 
clockwise direction  switch. 
Once  the  antenna  reaches 
its  destination,  the  direc- 
tion switch  must  be  re- 
leased first,  followed  by  the 
brake  release  switch  after 
the  antenna  has  coasted  to 
a  stop.  If  you  should  let  go 
of  the  brake  release  switch 
before  releasing  the  direc- 
tion switch,  or  if  both 
switches  are  released  simul- 
taneously, the  wedge  brake 
will  immediately  engage, 
bringing  the  system  to  an 
abrupt  stop,  placing  undue 
strain  on  the  rotor,  mast, 
antenna    system,    and    the 


tower  itself. 

Holding  onto  the  brake 
release  switch  until  the 
rotor  has  had  plenty  of  time 
to  coast  to  a  stop  is  much 
easier  in  theory  than  in  ac- 
tual practice.  What  this 
means  is  that  sooner  or 
later  you  could  have  trou- 
bles, unless  you  can  guaran- 
tee that  the  wedge  brake 
won't  be  constantly  slam- 
ming into  the  gears  of  a 
moving  rotor. 

One  solution  to  this  prob- 
lem is  to  electronically 
delay  the  engagement  of 
the  wedge  brake  for  a  small 
period  of  time  after  the 
rotor  has  stopped  turning. 


The  circuit  I  designed  to  ac- 
complish this  consists  of 
four  ICs,  one  optoisolator,  a 
small  power  supply,  and  a 
solid  state  relay.  All  the 
parts,  with  the  exception  of 
the  power  transformer, 
filter  capacitor,  and  bridge 
rectifier,  are  mounted  on  a 
5V4"  x2  Va  ''  pert  board  us  ing 
standard  wire-wrapping 
techniques.  The  entire  cir- 
cuit fits  in  the^fetor  control 
unit,  and  no  modifications 
to  either  the  rotor  or  the 
outside  appearance  of  the 
control  unit  are  required. 

The  power  to  the  rotor's 
brake  solenoid  and  direc- 
tional circuitry  is  switched 
by  a  Crayhill  Solid  State 
Relay,  which  takes  the 
place  of  the  brake  release 
switch  in  the  original 
schematic  — see  Figs.  1(a) 
and  t(b).  The  SSR  is  ideal  for 
this  application  for  a  num- 
ber of  reasons: 

1.  Its  zero  voltage  turn-on 
and  zero  current  turn-off 
characteristics  plus  its 
3000-vo  I  t-per-m  i  c  rosecond 
transient  protection  allow  it 
to  switch  a  110-V-ac  induc- 
tive load  at  4  Amps  without 
the  contact  arcing  found  in 
a  mechanical  relay. 

2.  It  will  switch  with  S  V  dc 
of  control  voltage  and 
draw  less  than  5  mA  of  cur- 
rent, making  it  compatible 
with  TTL. 

3.  It   physically  separates 
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Fig.   1(al 
resistors 


Detail  of  control   unit  (original   version].   All 
Va  Watt  "X"  denotes  wiring  connection  to  the 


control  unit  PC  board, 

the  digital  control  circuitry 
from  the  load  by  means  of 
optoisolatfon,  protecting 
the  logic  from  any  spikes 
that  might  be  generated  by 
the  brake  solenoid. 
4.  Its  small  size  (1  cubic 
inch)  enables  it  to  be 
mounted  directly  on  the 
perfboard,  producing  a 
very  compact  modification 
in  the  rotor  control  unit. 

The  rest  of  the  circuitry 
on  the  perfboard  (Fig.  2) 
determines  the  amount  of 
time  the  SSR  will  remain 
energized.  When  the  brake 
release  switch  (S3)  on  the 
front  pane!  is  closed,  the 
reset  [pin  4)  on  the  NE555 
timer  goes  low,  as  does  pin 
6  on  the  7409,  turning  on 
the  SSR,  releasing  the 
wedge  brake,  and  applying 
power  to  the  rotor's  direc- 
tional controls.  When  the 
switch  is  released,  the 
74T21  (which  is  triggered 
on  the  negative-going  edge 
of  its  input  pulse)  applies  a 
one-shot  to  the  NE555, 
which  in  turn  goes  high  at 
its  output.  This  keeps  pin  6 
of  the  7409  low,  allowing 
the  SSR  to  remain  ener- 
gized for  approximately 
five  more  seconds.  The 
five-second  delay  is  deter- 
mined by  the  RC  combina- 
tion of  the  3.3'megohm  re- 
sistor  and  the  1  -uF 
capacitor  on  the  NE555 
and  can  be  lengthened  or 
shortened  by  increasing  or 
decreasing   the    values   of 


these  components. 

The  input  to  the  digitial 
circuitry  is  physically 
separated  from  the  rotor's 
direction  control  voltage 
by  an  optoisolator  (U5) 
whose  diode  is  wired  in 
series  with  the  LED  direc- 
tional indicators  on  the 
control  unit  — see  Fig.  1(b). 
By  the  way,  the  optoisola- 
tor drops  the  total  current 
in  each  directional  LED  by 
only  1  mA  and  therefore 
does  not  affect  the  original 
brightness  of  the  indi- 
cators. If  either  one  of  the 
rotor's  directional  controls 
is  pressed  while  the  wedge 
brake  is  released,  current 
will  flow  through  the  diode 
of  the  optoisolator.  This 
causes  the  output  of  the 
optoisolator  to  go  low  (Fig, 
2),  resetting  the  NE555  and 
keeping  the  SSR  energized. 
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Fig.  1(bl  Detail  of  control  unit  (modified  version].  AH 
resistors  Va  Watt.  "X"  denotes  wiring  connection  to  the 
control  unit  PC  board. 


Releasing  the  directional 
switch  triggers  the  74121 
which  pulses  the  NE555 
and  holds  the  SSR  on  for 
another  five  seconds.  As  a 
result,  it  is  no  longer 
necessary  to  hold  down  the 
brake  release  switch  once 
the  circuit  has  been  ener- 
gized. The  wedge  brake 
will  not  engage  unless  all 
three  front  pane)  switches 
have  remained  open  for 
five  seconds.  Closing  any^ 
one  of  the  switches  during 
the  five-second  delay  re- 
sets the  timer  and  repeats 
the  cycle  upon  release  of 
the  switch. 

In  building  this  circuit,  I 
used  a  Ik  resistor  network 
in  place  of  mounting  sep- 
arate pull-up  resistors,  but 


there  is  room  to  mount  the 
14 -Watt  resistors  separate- 
ly on  the  perfboard  if  you 
don't  have  a  network 
handy.  It  should  be  noted  - 
also  that  I  have  connected 
the  primary  of  the  digital 
logic  power  supply  trans- 
former—Fig. 1(b)— before 
the  rotor  control  unit 
"Off/On  Switclr^  (Si)  so 
that  power  is  supplied  to 
the  ICs  continuously. 
Although  you  might  prefer 
to  make  the  connection 
after  the  switch,  this  will 
tend  to  energize  the  brake 
solenoid  as  soon  as  power 
4s  applied  to  the  box. 
Powering  the  ICs  constant- 
ly (the  digital  logic  draws 
considerably  less  than  100 
mA)  not  only  prevents  this, 


Fig,  2.  Delay  circuit  All  resistors  Va  Watt  All  capacitors  measured  in  uF. 
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Fig.  3.  Power  supply. 


but  also  is  better  for  the  ICs 
in  the  long  run  since  they  are 
not  subjected  to  surges 
that  accompany  the  ap- 
plication of  voltage  to  the 
unit. 

When  connecting  the 
wire-wrap  wire  to  the  SSR 
"control"  pins,  use  the  wire- 
wrap  tool  to  make  the  con- 
nection, but  make  sure  you 
solder  the  wire  to  the  pins. 
Normally,  solder  is  not 
necessary  with  the  wire- 
wrapping  technique,  but 
the  pins  on  the  relay  are 
round  as  opposed  to  the 
square  wire-wrap  pins,  so 
solder  should  be  used  to  en- 
sure a  solid  connection. 

Since  all  of  the  circuitry, 
with  the  exception  of  the 
power  transformer,   bridge 


rectifier,  and  1000-uF  filter 
capacitor  (Fig.  3),  is  built  on 
the  perfboard,  the  digital 
logic  can  be  checked  for 
any  wiring  errors  before 
connecting  it  to,  or  mount- 
ing it  in,  the  rotor  control 
unit.  The  78L05  voltage 
regulator  will  handle  up  to 
35  volts  on  its  input  (al- 
though it  runs  much  cooler 
with  the  6.3-volt  supply 
used  in  this  project)  so  you 
can  temporarily  power  the 
perfboard  with  the  output 
of  a  standard  12-V-dc  sup- 
ply. Attach  a  logic  probe  or 
voltmeter  to  pin  6  of  the 
7409  (since  the  7409  has  an 
open  collector  output,  pin  6 
must  be  connected  to  pin  1 
of  the  SSR  and  pin  2  on  the 
SSR  must  be  connected  to 
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+  5  V  dc  in  order  to  get  the 
proper  readings).  You 
should  get  a  high-level  logic 
state  on  the  probe  or  a  little 
under  5  volts  on  the  volt- 
meter. Grounding  pin  1  or 
pin  2  on  the  7400  should 
change  the  reading  to  a 
low-level  logic  state  (under 
1  volt  on  the  voltmeter). 
When  you  remove  the 
ground,  the  reading  should 
stay  low  for  about  SVi  sec- 
onds before  returning  to  its 
original  state. 

If  the  circuit  checks  out 
correctly,  disconnect  the 
leads  on  the  brake  release 
switch  (S3)  and  solder  them 
to  the  'load"  pins  on  the 
SSR.  Now  you  can  mount 
the  board  on  the  bottom 
side  of  the  control  units 
chassis  and  hook  up  the 
power  supply  as  shown  in 
the  schematics  in  Figs.  1(b) 
and  3.  Connect  a  lead  from 
one  contact  on  the  brake 
release  switch  to  pin  2  of 
the  7400  and  a  lead  from 
the  other  contact  to 
ground.  Unsolder  the  leads 
from  connection  points  2 
and  5  on  the  control  unit's 
printed  circuit  board  (the 
board  is  numbered)  and 
connect  them  both  to  pin  2 
[the  cathode^  on  the  op- 
tolsolator  (U5).  Connect  a 
lead  from  pin  1  on  the  op- 
toisolator  (U5)  to  connec- 
tion point  2  on  the  printed- - 
circuit  board.  Connection 
point  5  is  not  used.  This 
completes  the  modification 
of  the  rotor  control  unit. 

Although  1  made  this 
modification  on  the  Tail- 
twister  rotor,  the  schematic 
for  the  control  unit  is  very 
similar  to  the  schematic  of 
the  Ham  II  and  Ham  111 
rotors,  hhave  not  modified 
these  rotors,  but  this  circuit 
should  work  with  them  and 
is  worth  checking  into.  The 
only  real  difference  be- 
tween the  Ham  I  I/Ham  ill 
schematics  and  the  Tail- 
twister  schematic  is  that  the 
Tailtwister  has  the  three 
front  panel  LEDs  (two  red 
ones  for  direction  indica- 
tion and  one  green  one  for 
an    indication    that    the 


wedge  brake  has  been  re- 
leased). These  could  be 
added  quite  simply  if  de- 
sired—see Figs.  1(a)  and 
1(b)  — using  three  1.5k 
V4-Watt  resistors  and  three 
HE  PI  004  (1N34A"type)  di- 
odes. Although  the  direc- 
tion indicators  are  not  real- 
ly necessary,  the  brake  re- 
lease LED  does  indicate 
the  status  of  the  wedge 
brake  and  1  would  recom- 
mend that  you  install  it  if 
you  plan  to  use  the  brake 
delay  circuit.  It  should  be  a 
simple  matter  to  mount  the 
extra  components  on  the 
perfboard. 

In  all,  the  addition  of  an 
electronic  brake  delay  cir- 
cuit makes  a  good  rotor 
better  and  may  save  you 
from  the  headache  of  rotor 
troubles  at  a  later  date.B 


Parts  List 

ICs 

1      SN7400  (Ui) 

1      SN7409(U2) 

1     SN74121  (U3) 

1      NE555(U4) 

1     IL  1  or  eguiv.  optoisolator 

(U5) 
1      UA73L05   5-volt    voltage 
regulator 

Resistors 

7     1k,  %-Watt,  10% 

1      10k,  y^-Watt,  10% 

1     3.3  megohm,  V4-Watt,  10% 

Capacitors 

1  lOOOuF,  35voits 

1  lOuF.  15voJts 

1  5  uF,  15  volts 

1  luF.  15  volts 

1  .33  uF,  35  volts 

1  .1uF,  35  volts 

2  ,OTuF  disc  ceramic 

Miscellaneous 

1  Power  transformer,  6.3  V  at 
300  mA  (Radio  Shack  273-1384) 
1  Bridge  rectifier  (Radio 
Shack  276-1151  orequiv.) 

1  SSR  Grayhill  Inc.,  561 
Hillgrove  Ave.  La  Grange  IL 
60525,  Part  no.  70S2-04-B<)4F 
(S21.00) 

Sockets 

2  8-pin  wire-wrap  sockets 

3  14-pin  wire-wrap  sockets 

1  Transistor  socket  for  volt- 
age regulator  (Radio  Shack 
276-548) 
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Compact  Beams  for  20  or  15 

—  build  these  when  your  quad  bites  the  dust 


Light,  neat,  rugged. 


JerroldA,  Swank  W8HXR 
657  Willabar  Drive 
Washington  Court  House 
OH  43160 


My  tower  is  just  11  feet 
from  my  neighbor's 
property  line.  The  further  1 
stay  away  from  his  televi- 
sion antenna,  the  better, 
lest.J  cause  him  TVI.  I, 
therefore,  have  long  want- 
ed a  20  meter  beam  that, 
while  a  monobander, 
would  not  have  a  spread 
so  long  as  to  go  outside  my 
yard. 

I  do  not  Mke  the  regular 
20  meter  quad,  as  it  is  too 
big  and  floppy  and  some- 
what unsightly,  besides  be- 
ing easily  damaged  by  the 
wind.  I  did  not  want  to  buy 
a  triband  beam,  since  I  can- 
not operate  15  or  10  me- 
ters. I  have  only  a  three- 
band  rig. 

At  one  time,  !  had  a  15 
meter  quad  up  for  a  couple 
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of  years,  and  it  worked 
fine,  but  since  i  cannot 
now  work  15,  I  wanted  to 
make  a  20  meter  beam  out 
of  my  quad. 

Everyone  told  me  that 
this  plan  would  not  work, 
including  one  nationally- 
known  antenna  expert  on 
quads.  They  said  that  bend- 
ing back  the  ends  of  the 
elements  would  make  it 
act  like  a  transmission  line. 

I  could  have  used  load- 
ing coils,  but  most  of  all  I 
did  not  want  to  have  to  buy 
an  expensive  beam.  I  had 
my  quad  put  away  and 
also  had  some  parts  of 
quad  arms  from  another 
quad  which  I  had  once  cut 
from  20  to  15  in  my  DX 
days.  It  was  heavier,  but  a 
fellow  ham  had  cut  it  down 
to  6y2  feet  to  make  a  CB 
quad.  Three  of  the  arms 
had  been  broken  when  it 
fell  while  being  taken 
down  after  he  became  a 
ham. 

I  decided  to  telescope 
one  arm  into  a  larger  arm, 
and  found  that  this  would 
give  me  11  feet  per  arm.  I 
put  epoxy  on  the  smaller 
arms,  or  spreaders,  and  put 
them  together.  I  was  thus 
able  to  make  four  good 
arms  and  still  have  two 
usable  short  spreaders 
bV*  feet  long,  by  inserting 
aluminum  tubing  in  one  of 
the  best  broken  arms.  The 
15  meter  spreaders  were 
still  a  full  8  feet  long. 

The  reason  I  am  telling 
you  all  of  this  is  to  make 
you  think  about  ways  of 
getting  material  for  your 
beam.  It  would  be  possible 
to  use  bamboo  or  even 
wooden  arms.  !f  the  arms 
are  not  hollow,  you  could 
tape  the  wire  to  the  wood- 
en arms.  I  actually  tried 
this  at  first  with  the  arms  I 
am  using,  and  then  decided 
to  see  if  the  proximity  of 
the  aluminum  spider 
would  change  the  tuning  of 
the  beam  elements.  I  found 
that  it  made  no  difference, 
so  I  removed  the  taped 
wires  and  fed  the  wires 
through  the  center  of  the 
fiberglass  tubing. 


I  might  mention  a  few 
booby  traps  I  found  as  I 
went  along.  The  first  was 
that  the  stored  tubing  had 
been  stopped  up  by  insects 
and  egg  sacs.  I  used  a  5/8  k 
two  meter  mobile  whip 
with  the  ball  removed  to 
poke  out  some  of  the  de- 
bris, i  then  put  my  mouth 
to  the  small  end,  holding 
fingers  over  the  hole  which 
had  been  cut  for  wire  in  the 
old  quad,  and  blew. 

This  worked  with  one 
arm,  but  not  with  two  oth- 
ers. I  tried  poking  wire 
through,  but  the  wire  was 
not  stiff  enough.  I  finally 
banged  the  large  end  on 
the  concrete  floor  of  my 
patio,  and  finally  8  co- 
coons fell  out.  [  know  now 
that  I  should  have  cleaned 
out  the  1 5  meter  quad  arms 
before  putting  the  two 
arms  together.  It  would 
have  been  easier  to  handle 
them, 

I  then  tried  to  push  some 
#14  stranded  wire  through, 
but  it  kept  catching  on  the 
end  of  the  smaller  inside 
arm.  I  took  some  #18 
tinned  wire  and  poked  it 
through  from  the  small  end 
of  the  tubing,  and  it  didn't 
buckle  as  itdid  when  trying 
to  force  it  the  other  way,  I 
ran  it  through,  twisted  the 
end  to  the  #1 4  Befden  8000, 
and  pulled  it  back  through. 

I  put  a  length  of  nylon 
tubing  over  the  wire  to 
keep  it  from  being  shorted 
to  the  bolts  which  held  the 
clamps  on  the  fiberglass 
arms. 

1  had  cut  the  wire  by  for- 
mula to  1672  feet  for  the 
14,200  MHz.  I  thus  had  5  y^ 
feet  left  after  reaching  the 
end  of  the  11 -foot  arm.  This 
I  had  to  bend  back.  I  put 
one  of  the  short  arms  into 
the  spider  after  placing  the 
other  11 -foot  arm  in  the 
clamps.  This  I  used  in  the 
upper  arm  of  the  spider. 
The  lower  arm  of  the  spider 
was  not  used. 

I  could  have  left  the  up- 
per arm  unused  and  put 
the  6y2-foot  arm  in  the 
downward  position.  This  I 


VERTICAL    6'    FIBER   (-.LAS?    SUPPORf 


1/4"    WVLON     ROPE 


UNUSED    STUB 


TC"AL    WIRE     L£^GTH     oZ 


I   '  FiBEf!    GLASS 

300G   WRl 

'.nf^eiDED    INSIDE 


Fig.  1.  Small  light  20  meter  beam. 


decided  against  for  two 
reasons.  It  would  have 
brought  the  SVi  feet  of  ex- 
cess wire  back  toward  the 
metal  tower,  and  by  using 
the  upward  position,  it  fur- 
nished a  support  for  the^ 
ends  of  the  ll'-foot  arms. 
They  did  not  sag,  but  I  felt 
that  they  would  be  subject 
to  more  wind  vibration  if 
turned  down. 

I  pounded  a  3-foot 
length  of  1  y^-inch  pipe  into 
the  ground  and  placed  the 
&-foot  boom  with  the  at- 
tached spiders  and  center 
T-fixture  in  the  pipe.  This 
gave  me  a  position  for  at- 
taching the  arms  and 
stringing  the  7-inch  nylon 
rope  supports.  The  patio 
was  too  short,  and  the  egg 
crate  roof  was  so  low  that  I 
could  never  have  gotten 
the  completed  beam  out 
Even  in  the  yard  I  was  short 
of  space,  but  I  managed, 
even  with  shrubs  and  trees. 

I  drilled  a  M-inch  hole  in 
the  tops  of  the  vertical 
arms  and  threaded  7 -inch 
nylon  rope  through.  I 
pulled  enough  through  to 
reach  the  ends  of  the  wire. 


and  then  tied  a  knot  each 
side  of  the  vertical  arms  to 
keep  the  rope  from  slip- 
ping, 1  used  a  6-irich  length 
of  7/8-inch  PVC  pipe  with 
holes  drilled  in  the  ends  for 
insulators.  I  probably  did 
"not  need  the  insulators 
with  about  7  feet  of  nylon 
rope  and  a  fiberglass  sup- 
port, but  habit  made  me 
^  use  them.  I  would  probably 
not  use  them  again,  so  I 
suggest  you  don't  bother. 

I  fastened  a  Kirk  balun 
to  the  lower  quad  spider 
arm,  and  it  made  a  fine  in- 
stallation. However,  after 
spending  several  hours  try- 
ing to  figure  out  why  the 
swr  was  about  10:1,  I 
opened  up  the  balun  and 
found  that  one  of  the  wires, 
after  20  years  of  use,  had 
finally  broken.  I  just  put  it 
up  without  a  balun.  I  think 
a  balun  might  have  helped 
in  some  ways,  but  it  seems 
to  work  well,  anyway.  I  had 
used  a  hose  clamp  to  at- 
tach the  balun  to  the  arm, 
and  it  was  a  neat  job.  If  you 
use  a  balun,  try  this. 

I  used  31  feet,  4  inches  for 
the  director,  which  is  95% 
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FOR  BEST  PRICE  AND 
FAST  DELIVERY 


CALL 
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TOLL  FREE 
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■  10  message  memones  -  255  char.  ea. 

■  Keyboard  bufferallows  ty[)ing  ahead. 
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of  the  33-foot  length  of  the 
driven  element,  I  used  a  di- 
rector instead  of  a  reflec- 
tor because  it  requires  less 
boonn  length  for  the  same 
gain  and  needed  less  extra 
wire  pulled  back  toward 
the  support.  There  was 
about  4  feet,  8  inches  to 
pull  back  on  each  end. 

I  checked  the  swr  on  the 
ground,  and  it  was  IVi'A 
from  about  14.200  MHz  to 
14,350  MHz,  except  that  it 
dropped  to  2:1  in  the  area 
of  14.250  MHz.  I  figured 
that  this  would  improve 
when  it  was  up  in  the  air, 
and  it  did.  At  the  height  of 
43  feet,  it  dropped  to  1.5:1 
at  14.250  MHz  and  2:1  at 
14.350  and  14.200  MHz. 

I  have  no  rotator  yet,  so  I 
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Fig.  2,  Schematic  of  one  ele- 
ment. 
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Fig,  3.  Closeup  of  spider. 
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Fig.    4.    Sctiematic    of    1^ 
meter  driven  element. 
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Fig.  5,  Closeup  of  spider. 


wanted  to  face  the  beam 
SW.  It  needed  to  be  at- 
tached to  a  mast  to  raise  it 
about  5  feet  above  the 
38-foot  tower.  1  had  8  feet 
of  1  y2-inch  heavy  wall  alu- 
minum tubing,  and  I  insert- 
ed a  similar  length  of  1  Va- 
inch  steel  tubing  inside  to 
make  a  stiff  mast.  I  drilled 
a  hole  and  inserted  a  metal 
screw  to  hold  the  tubing  to- 
gether. 

I  had  planned  that  we 
drill  the  mast  for  the  T-fix- 
ture  when  it  was  up  in  the 
air,  but  my  friend,  Bill 
Burns  WA8IEJ,  who  was 
going  to  raise  it  for  me, 
wanted  to  drill  it  on  the 
ground.  I  think  he  regretted 
it  when  he  carried  it  to  the 
tower.  1  had  told  him  the 
beam  weight  was  about  12 
pounds,  I  thought,  1  had 
easily  carried  it  on  the 
ground. 

While  he  was  carrying  it 
up  in  one  arm  and  climbing 
with  the  other,  he  stopped 
to  rest  a  couple  of  times, 
and  he  said  it  was  more  like 
25  pounds  with  the  at- 
tached masting.  I  recom- 
mend that  you  wait  until  it 
is  on  the  tower  and  drill  it 
before  lifting  the  mast  up 
to  the  desired  height.  I  let  it 
stick  out  5  feet  above  the 
tower,  which  gives  me 
enough  inside  the  tower  to 
attach  a  rotator. 

I  later  wished  [  had  done 
one  more  thing.  I  should 
have  slipped  the  wire 
through  a  short  piece  of  Tef- 
lonTM  or  nylon  tubing  as  it 
comes  out  of  the  end  of  the 
fiberglass  arm.  This  would 
help  prevent  the  chafing  of 
the  wire  by  the  sharp  edge 
of  the  tubing  and  might 
keep  the  wire  from  break- 
ing. It  probably  will  last  at 
least  a  couple  of  years, 
though.  There  is  not  much 
puM  on  the  wire,  since  I  did 
not  draw  it  up  very  tight,  so 
perhaps  it  will  last  longer. 

It  makes  a  lot  neater  ar- 
rangement than  a  20  meter 
quad,  and  up  in  the  air  it 
looks  nice. 

1  used  a  quarter  wave- 
length of  RG-59/U  as  a 
matching  section  from  the 


driven  element  to  the  RG- 
8/U  coax  lead-in.  I  guessed 
that  the  beam  impedance 
would  be  about  20  Ohms, 
and  this  would  raise  it  to  40 
Ohms.  This  would  give  an 
swr  of  1.25:1,  so  the  1.5:1 
final  measurement  was  not 
far  off. 

When  1  got  a  chance  to 
test  it,  I  first  called  CQ  and 
a  California  station  came 
back  and  said  that  I  had  a 
"really  strong  signal"  in  his 
location.  Next,  I  went  in  a 
pileup  and  got  a  reply, 
after  only  two  calls,  from 
P29JS  in  Papua,  New 
Guinea.  He  said  1  was  5x9. 
It  was  a  new  country  for 
me.  The  band  was  going 
out,  so  I  went  to  bed. 

The  next  night  1  tried  to 
talk  to  a  friend.  Dale 
WD8VTD  in  Jamestown, 
Ohio,  about19  miles  away, 
but  he  was  off  the  side  of 
my  beam  and  we  were 
really  weak.  While  1  was 
listening  for  him,  Hans 
SM6CVX  called  me  and 
wanted  to  know  my  Ohio 
county.  When  I  told  him 
Fayette,  he  wanted  a  QSL 
card.  He  gave  me  5  x  7  and 
he  was  5  x  S  here.  I  guess 
that  my  front-to-back  is 
probably  about  12-15  dB- 
so  it  seems  I  can  work 
Europe  off  the  back  OK. 

1  usually  work  40  meters 
from  about  0600  to  0900 
GMT,  so  1  don't  get  on  20 
until  late.  Thus  I  work 
mostly  Pacific  stations. 

Last  night  I  called  Harry 
VK3X1  and  he  came  back 
on  the  first  call.  He  said  the 
band  was  going  out  and  my 
beam  must  be  pretty  good, 
as  he  would  not  otherwise 
have  been  able  to  work  me. 
He  was  5x7  here. 

I  am  running  just  about 
800  Watts  PEP,  so  1  am 
very  pleased  with  the  re- 
sults. I  think  I  could  have 
done  well  with  just  a  15 
meter  quad  alone  and  a 
ly^-inch  boom,  but  I  used 
what  I  had.  My  15  meter 
quad  boom  was  only  1  V2 
inches  x  5  feet  long,  so  I 
wanted  a  longer  boom. 
There  is  no  reason  why  you 
can't  make  your  own  beam 


from  scratch  with  bamboo 
or  even  1x2  wood  and  a 
plywood  spider.  The  fact 
that  there  is  a  support  for 
the  arms,  and  the  short- 
ened length,  bring  up  many 
possibilities  for  a  light, 
cheap  beam  or  even  a  di- 
pole. 

The  director  is  not  con- 
nected to  the  boom.  The 
boom  is  8  feet  long  and  2 
inches  in  diameter  — a  very 
husky  beam. 

After  seeing  my  20  meter 
compact  beam,  Kenny 
Long  WB8NGX  wanted  a 
15  meter  like  it,  and  I  had 
four  arms  left,  so  1  decided 
to  build  one  for  him.  I  used 
lightweight  spiders  and  a 
boom  from  a  Kirk  15  meter 
quad,  and  of  course,  1 
didn't  need  such  a  long 
wire.  I  only  used  about  22 
feet  of  wire  for  a  15  meter 
beam,  so  1  decided  to 
thread  the  wire  just  to  the 
end's  of  the  arms  and  bend 
them  back  an  inch,  both  to 
hold  them  taut  and  to  al- 
low for  corona  prevention, 
I  then  had  only  about 
1  foot,  5  inchesjeft  in  the 
center. 

I  pulled  this  out  along 
another  short  fiberglass 
-..arm,  about  18  inches  long. 
See  Fig.  5.  Then  1  fastened 
the  wire  to  the  binding 
posts  on  a  short  frberglass 
^  strip.  I  bolted  this  to  the 
arm  and  then  added  an- 
other strip  for  a  spreader. 
This  kept  the  wire  from 
touching  the  metal  of  the 
spider  arm.  This  was  for  the 
driveri'element. 

For  the  director,  I  had 
only  about  5  inches  left  on 
each  side.  I  used  a  short 
piece  of  PVC  tubing  bolted 
to  the  arm  to  hold  this 
piece.  This  wire  was  not 
broken,  nor  was  it 
grounded  to  the  boom.  The 
boom  is  6  feet  long. 

The  beam  is  a  very  light, 
neat,  and  rugged  affair.  1 
guessed  that  it  weighed 
about  7  pounds.  I  carried  it 
over  to  Kenny  Long's  house 
on  the  top  of  a  car,  not 
even  tied  down.  We  held  it 
down  by  hand,  sticking  our 
arms  out  the  windows.  ■ 
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SPECTRONICS,  .Nc. 

lOOS    Gsriiefd   SU   Oak    Park,    Itiinois  -   60304 

(312)  848-6777 


DIPOLESfiOTORS, 
ACCESSORIES 

Al  W'archouse-Jo-You  Saiwn^s 


KLM 


''SLINKS  Dipole  Antenna 


KLM  144-148-11  2  meter  beam $47.95  c 

KL^fl  144-148-14  2  meter  beam 65.95  d 

KLM  144-148-16  2  meter  beam 72.95  d 

KLM  219-226-7  220  MHz  beam 28.95  b 

KLM  219-226-9  220  MHz  beam 29.95  b 

KLM  219-226-11  220  MHz  beam 32.95  c 

KLM  219-226-14  220  MHz  beam 49.95  d 

KLM  420-470-6  UHF  beam 19.95  b 

KLM  420-470-14-UHF  beam 31.95  c 

STANDARD  BALUNS  for  abv  beams.  24.95  b 


iprsen 


LM150K  2M  3db,  mob  ant  w/cable . ,  S31.95c 
NM0160  2M  adapt  ant  TAD/TAE  mt .  ,27.10  b 
NLA1 50K  X'  hole,  3db  mob  w/cable  33.75  c 
LMQ-K  Vc  wave  w/cable  136-512  MHz  .  9.55  b 
LM220K  220  MHz,  3db  mob  w/cable  .  32.00  c 

LM440K  UHF  5db  mob  w/cable 30.00  c 

MMLM150  2M  Mag  mt  3db  gain  ant. .  4075  d 
PQ  V4  wave  port  and  w/PL259  conn . .  .  5.25  a 


RjWBStP 


HALF-SIZE  FULL  PERFORMANCE 
tVtulti-Band  HF  Communications  Antennas 


: ^^ 

L  ^-r-fviu 

=^   — -J      ^^^^ 

a 

MOTl-GAJM  HD  apci*! 

I";-:  -..',!  t^aX.mr-  rj  r.i'v.-r;- 

12    13    -■..Jv-    ■;,  ■  ,  ■■■, 

'iiuiri-bjna    •■f'J:    !<  ■-.■.rnr., 

Mavimun  r-"..-,-u,       ■„.    k-,[>., 

MLlirUl    i..li:^,        .■    -,M,   r, 

Fully  ;i^-.'.^,nhl.-,l  .„-,|    f...,run-:<l  - 

fiG  mijasii:  1-.!    n..  -.-.y.un'} 

All  v/^i^ithnr   r.ilril  ■    1    KW  AM,   2 

r,  f^w  CA'  III  nrr  ■:".i-.n 

friivtn    tJfirliMni.i'ii  i.        iv.  .ri'  ^h.m 

lO.OOC  hj*«  ±f&r.  uHlv**r*:l 

Pcrmii  uf,e  ,..■  i.ii    i.i:ij5rliit 

i  Oi    10  .  lv\  0-1-., 1  i1    >..  .t:, 

Or<f  1etdl  nt  iL-.'  n|..i-.i:ii:n  en  si 

DandH. 

40-10HD/A  40/20/1 5/10  Mtrs  (36)  ....  S63.25  c 

80-40HD/A  80/40  Mtr  bands  (69) 61.25  c 

75/40HD/A  75/40  Mtr  bands  (66) 58.75  c 

75-10HD/A  75/40/20/15/10  Mtr  (66),  ...  78.25  c 
80-10HD/A  80/40/20/1 5/10  Mtr  (69). . . .  80.25  c 


MODEL 
595 

$21^0 


Our  most  popular  switch.  6  position, 
grounds  aii  except  selected  output  circuit. 
Can  be  mounted  on  waii,  on  desk,  or  aimost 
anywhere.     Good     to     150MHz.     Wt. 

2  lbs, 

375  6  position,  axial  lead,  gnd $19.75  a 

376  5  pos,  PROTAX,  gnd  pos 19.75  a 

550A  5  pos, Radial,  no  gnding 17.50  a 

550A2  2  pos,  Radiai,  economy  sw  . . .  14.95  a 

590  5  pos,  axial,  panel  mtg 18.50  a 

590G  same  as  above  w/gnd  unused  .  18.50  a 
592  2  pos  axial,  panel  mtg 17.25  a 


A  loi  ot  performa-fZE  m  ii  I  ttle  sp3C-^.  C'  ■:;:'  .'5.  43  ar.n 
20  rrieters  Only  oriE-  jpLhiiy  needed  fo"  l-i  I  r^ano  cover- 
aye — low  \JSV'JR  itu.-iijijhoLir  Can  iJS  set  Jl  any  length 
from  24-40'  an  80/75  rr.'aters,  12-35-  on  40,  6-18'  on  20. 
EJand  change  takes  fi-..ss  than  a  miriLie.  H.^ndle&  1000 
watt5  CW,  2000  PHP  on  SSB.  With  SO'  RG-58/U 
ooax        ,  .  $43.95 


NEW!  B*W  PORTABLE  WHIP  ANTENNA 


Quick  Ntounling 


$Z2 


'SO 


-wrn .^L^nri£  Tunos  ii^  T  *■  i^-  " - 
20  antr  ^j-i^iptci  ^i.titrn'mr  t3*X:S 
C'.ef^  V3WR  o*  1  I  '  wiirfi  (Kcpc^V 
1  *ii£-9fi  bo  oppit*^  rrHi3ufinL>  kksi 

'Hrnz.  TOO  ^moLJ-p^  h.'  i^tni^':  ary 
fiufjcrta.  suFBcr"  «■"!  M  s^p*  camn 

L)f-i:'',e" 

VJEj.ghs  less  U\'.r  ?  .p.£t,'ia£  FEAriirt; 

fivi?  b5se-iQacii[-ig  ciMt*  inol  \ivi^  br 

5    2  meters),  c:oa>.  Vie  and  cn-.jnter- 

poisL'   Whip  lis  2^-'='   fonq  disas^em- 

blctd.  extends  fo  S7"    Mount  is   14"' 

Ir.my  Pawer  ruling    300  v/wKs  SSB  or 

CW 

Model  37C-10  $32.50 


SOUTH  RIVER 


HDT  TRIPODS 

Galvanized  steel. 
Lag  Screws  incl. 
UPS  Shippable. 


HDT-10KD  10'  tripod,  hvy  duty $49.95  g 

HDT-5  5'  tripod,  galvanized 24.95  f 

HDT-3  3'  tripod,  galvanized 15.95  c 

ST-SN  Stainless  chimney  mt  (pair)  . .  1 7.50  c 

PFM71  Hvy  duty  self  sup  roof  mt 3.95  c 

2791  Guy  wire  wood  screw  hiooks(3).  .1.54  a 
2751  "thread  x  77,"  turnbuckle  (3)  . . . .  3.4S  b 

2871  50'  #8  alum  ground  wire 4.36  b 

2876  100'  #8  alum  ground  wire 8.19  c 

GND-4CP  4"  copper  plated  grnd  rod. . .  3.39  c 

S'1 625P  2  V£  ft.  X  1  %  *'  mast 3.95  c 

A-125-5P  5  ft.  X  1  %  "  alum  mast 11.50  c 

WHEN  ORDERING  FROM 
SPECTRONICS,  REMEMBER: 

ALL  PRICES  are  subject  to  change 
without  notice.  When  any  item  carries 
a  special  sale  price  lower  than  shown 
in  the  catalog,  you  will  automatically 
receive  a  refund  if  you  overpaid  with 
your  order. 

C.O.D.  ORDERS  require  payment  to  be 
made  by  cash,  certified  check,  or 
money  order  only.  We  will  gladly  quote 
you  the  exact  amount  that  the  delivery- 
man  will  ask  for, 

SHIPPtNG  CHARGES  must  be  added 
to  your  order.  Please  refer  to  the  chart 
on  the  order  blank  page  and  add  to  your 
total. 

ALL  ORDERS  sent  F.O.B.  Oak  Park, 
Illinois. 


Famous  -*W2AU"  Ba/un 

-®      .....      ""^^L^^^   $1495 
1^        MODEL  4:1         '    T 


11*1  ^ I  ■2*'^ 


1  m_n   ||<4  liHf" 


□: 


il\ 


1.  HflNOLES  FULL  2  KW  PtP  AND  THEN  SOME.  Broad  Bjndtd  3  1o  ^0  W. 

2.  HELPS  TVI  PROBUMS  Ky  Rtduumg  Coa:?  line  Radialiaii 

3.  NOW  ALL  STAINLESS  STEEL  HARDWARE.  S03^y  Double  Stlvn  Rated 
-1,  IMPROVES  F.'e  ftMIO  By  Ruducnp  Coa^  Liiie  Pi:k  Ufi 

5.  REPLACES  CENTER  INSULATOR.  Wi:hs:3fid5  kn\^v>ivA  Putl  i/1  O^er  SOO  Ihi. 

G  &UILT-JK  LIGHTNING  ARHESTER,  Hflps  Pr^lec:  Balun      Could  Abo  Save 

Your  Vali.-blE  Ge:r 

1  BU)lTiH  HANC'UP  HOOK    k    J  Kr    ivirJec  Vtei    Viui;i  B^ii^l  An!?r<r,i:i 

NO^  £E"iNG  used"  eV  AtV  BLANCHES .  OF  THE  US  ARMED  FCRCES,  FAA, 
aCA.  CIA,  CANADIAN  QEFEf^St  DEPT  PLUS  THOUSANDS  OF  HAWS  THE 
WORLD  Wi.^ 

Ccrn=s  ir  2  ni  dilt  '  1  ff;■lL.^ts  £0  cr  75  Qfim  Li:iba;3r,':?d  IcQii  lirtJ  iQ  50 
■31  75  o^n-  tii^f^fi]  If  jj.  ;  a  n:jel  rratch^s  5D  '.■:  76  ijtim  jti:)a!aJice(J 
taan  |[r£    lci  Jl'fl  or  MO  a'fn  Diiancci;  Ipsd 

Wodfil  4:1 il4.95 


Model  1:1 $14.15 


DIPOLE  HEADQUARTERS 

CABLE 

8Lf  FOAM,  hi  dens  braid  50  ft $11-95  c 

8U  FOAM,  hi  dens  braid  100  ft 22.00  e 

RG58AyU  stranded  centef-^0  ft 6,95  c 

RG58AyU  stranded  center  100  ft 9.95  d 

RG58  3  ft  W/PL259  each  end 3.35  b 

RG58  5  ft  W/PL259  each  end 4.39  b 

RG58  50  ft  W/PL259  each  end 9.95  c 

COPPER  WIRE 

#14  stranded,  100  ft  spool 5.95  c 

#14  solidcopper  enanneied  100' 5.95  c 

INSULATORS 

Egg  Ins,  porcelain  per  pair 99  a 

DOG  BONE,  porcelain  set  of  3 1.25  a 

HY  GAIN  #155  center  insufator 5.95  b 

HY  GAIN  Cycolac  end  ins  per  pair 3.95  b 

MOSLEY  dipole  center  Insulator 5.75  a 

CONNECTORS 

PL259  UHF  male.  2  per  pkg 1.59  a 

S0239  UHF  female  chassis  nnt 69  a 

UG1 75  Adapts  RG58  to  PL259,  pkg  2 ...  .59  a 
UG1 76  Adapts  RG59  to  PL259,  pkg  2. . .  .59  a 

PL258  UHF  double  female  . . . ." 99  a 

DM-SP  UHF  double  male 1 .69  a 

M359  90  deg  UHF  elbow  conn 2.10  a 

UG88U  BNC  male  for  RG58 1.49  a 

1094  BNG  female 1.10  a 

M358  UHF  'T'^  connector 2.95  a 

UG255  UHF  female  to  BNG  male 3.49  a 

UG273  BNC  female  to  UHF  male 2.45  a 


t  ESTIMATED  WEIGHT  CODING  % 

*;*  After  the  pnce  of  each  iienri  yOL  will  fina  a  *J* 

J*  letter,  i.e..  l9-9&a.  To  make  it  easier  to  fig-  X 

,*.  ure  stiipping  costs,  ttiese  ieite's  iridicaie  *;♦ 

*>  ttie  approxirriate  weight  of  the  item  as  •!* 

O  follows: 

<*  «.  Less  iharf  i  lb 

t  t>-1-3ibs.         d.    7-10  lbs. 

Vc.  4-6  lbs.         ft.  10-20  lbs. 


1.20-30  lbs  *:* 
g.  30  40  fbs-  *> 
h.  40  50  lbs,  *? 


.•  will  be  sent  truck  collect. 


HF  &  VHF  BEAMS 
and  VERTICALS 

Ai  Ware  house -To -You  Savings 


SPECTRONICS.  INC. 

1009  Gatfield  SL,  Oak   Park,  Illinois  •  60304 

•-sa.       t3j2)   848-6777 


the  antenna 
specialiets 


2  MTR  DUCKIES 


a 
U 

HM-4 


Model  HM-4.  Has  5/  l6"-32  thread.  Fits 
Motorota  NTs.  ICOM  IC2 1  5  and  Standard 

146A    _ $7.00 

Model  HM-5.  Same  as  aoove.  but  with 

PL'259  connector $7.00 

Model  HM-226.  Same,  with  TNC  connec- 
tor tor  Wilson  1405 $18.50 

Model  HM-227.  Same?,  but  with  BNC  coh- 

nectorternn  [nation     S12.00 

Model   HM-228-   With   F   connGctor  for 
Wilson  1  402  &  Tempo $11.50 


o 


SI 


HM^5 


HM180  2mtr,  3db  trunk  lip  ant $33.50  b 

HM179  2mtr,  3db  hole  mount  ant ... .  29.00  fa 

HM20  2mtr,  3clb  for  marine  use 39.00  b 

HM176  440MH2  5db  trunk  lip  ant ... .  33.00  b 
HM175  440MHz  5db  hole  mount  ant  .  29.00  b 
HM224  220MHz  4db  trunk  lip  ant  . , . .  33.50  b 


MClJlil  ASP-694  1/4 -Wave 
fVCrr;  Magnetic  Antenna 

Low  profile  magnetic  antenna  with  cable 
and  connector.  Tunable  108-512  MHz. 
Can  be  converted  to  gain  antenna  later. 
Wt,:  3  lbs. 
Model  ASP-694 $21.00 


cushctxift 


AR2  2meter  Ringo  base  ant $24.95  b 

ARX2  2mtr  Ringo  Ranger  base  ant  . .  39.95  c 

AR220  220MHz  Ringo  base  ant 24.95  b 

ARX220  220MHz  Ringo  Ranger 39.95  c 

AR450  UHF  Ringo  base  ant 24.95  b 

ARX450  UHF  Ringo  Ranger  bse  ant  .  39.95  c 

AR6  6  meter  Ringo  base  ant 36.95  c 

ARX2K  Adapts  2M  Ringo  to  Ranger  .  1 6.95  b 

A1 47-4  4e!e2MFMbeamant 24.95  b 

A147.11  11  ele2MFMbeam 36.95  c 

A1 47-20T  1 0  ele  2M  vert/horz  t wist . . .  62.95  d 

A144'7  7  ele  2M  CW;SSB  beam 26.95  c 

A1 44-11  11  ele  2MCW/SSB  beam....  36.95  d 
A144-10T 10  ele  Twist  OSCAR  ant  . . .  42.95  c 
A144-20T  20  ele  Twist  OSCAR  ant . . .  62.95  d 

A220-7  7  ele  220MHz  beam 26.95  c 

A220-11  11  ele  220MHz  beam 34.95  c 

A449-6  6  ele  UN F  FM  beam 24.95  c 

A449-11  11  ele  UHF  beam 34.95  c 

A432-11  11el  432MHz  SSB/CW  beam  34.95c 

AFM4D  144-148MHZ  Four  Pol^ 69.95  c 

AFM24D  220MHz  Four  Pole 64.95  c 

AFM44D  435-450M Hz  Four  Pole 64.95  c 

ASQ-2  2M  Squalo  horiz  ant 19.95  b 

LAC-1  Coax  lightning  arrester 4.95  a 

LAC2'  Coax  lightning  arrester 4.95  a 

ATB34*  4  ele  20-1  Omtr  beam 219.95* 

ATV3  20'10mtr  trap  vertical  .........  49.95  e 

ATV4  40-10nntr  trap  vertical 69.96  e 

ATV5  80'10mtrtrap  vertical 89.95  e 

A50-3  3  element  6  meter  beam 39.95  d 

A50-5  5  element  6  meter  beam 59.95  e 

A28-3  •  3  element  10  meter  beam  . .  69.95  * 
A432'20T  432MHz  20  ele  twist 59.95  d 


2M  BASE  ANT.  PACKAGE     | 

Here's  what  you  get: 

•  Cushcraft  AR2  Ringo       ^T*^ 
South  River.                     .^"^^^^ 

•  PFM71  Roof  mount.        ^ 

•  A125-5P  5'  alum  mast.       *% 

•  Lag  bolts.                            1.  f 

•  50'  8U  foam  coax.          /.ti 

•  PL259  coax  conn.         -'"  ^V,..^ 

1 

Wl.16     lbs. 

FINCO 

The  most  rugged  6  &  2  meter  beams  we've 
seen  yetl! 

A  2-10  10  ele,  2M  beam $44.95  d 

A  2-5  5  ele.  2M  beam,  9.5db  gain 27.95  c 

A  2-2  10  ele,  2M  dual  polarization 46.50  e 

A62  6&2M  antenna  on  one  boom 74.95  e 

A6-5  5  element  6M  beam.  Ildb 46.50  e 

A6-3  3  ele  6M  beam.  7db  gain 30.00  d 

A 1  y4  220MHz  10  ele,  13.8db 32.95  d 


(®sp@) 


SQ95     "BUCK-BUSTER" 
"         SF-2  ANTENNA 

Fits  alf  Hustler  deluxe  mobile 
mounts.  3/8"x24  base.  5/8" 
wave  two  meters,  3.4  db  ga:n. 
SWR  ar  resonance:  adj.  to 
1.5:1  or  better  Bandwidth:  6 
MHz,  2:^.  or  belier  SWR  100 
watts  max 


$ 


7995 


NEW  4-BTV 
VERTICAL 


4 

SF-2 


One  setting  covers  10,  15.  20, 
40M  Space  restricted  or  un- 
limited, you  get  top  signal  re- 
ports, consistent  compels  and 
con^plete  coverage  Add  5lh 
band  with  a  7S\/\  resonator. 
Use  one  '"eedline.  any  length. 
Requires  no  switching  or 
matchfng  devices    isibs. 


4-BTV 


M01  Mobile  mast S22.95  c 

M02  Mobile  mast 22.95  c 

RM10  10  Meter  resonator 6.95  fa 

RM15  15  meter  resonator -7.95  b 

RM20  20  Meter  resonator 8.95  b 

RM40  40  Meter  resonator 14.95  b 

RM75  75  Meter  resonator 1 6.95  b 

RM80  80  Meter  resonator 17.95  b 

RM10S  10M  resonator  2KW  PEP  . . .  .11.95  b 
RM15S  15M  resonator  2KW  PEP  ....  12.95  b 
RM20S20M  resonator  2KW  PEP  ....  13.95  b 
RM40S40M  resonator  2KW  PEP  ....  16.95  b 
RM75S  75M  resonator  2KWPEP....31.95b 
RM80S  8'OM  resonator  2KW  PEP  ....  31.95  b 
CGI  44  5,2db  2mtr  ant  ^/^  x  24  stud  . . .  26.95  b 
CGT144Same  but  trunk  lip  mount . . .  42.95  c 

SF2  3db  2mtr  ant  V^  x  24  stud 9.95  b 

SF220  3db  220M  Hz  ant  Ve  x24  stud  . .  1 1 .95  b 

4BTV  40-1  Omtr  vertical 79.^5  e 

06-144  2mtr  base  ant  6db 79.95  d 

BM1  Bumper  mount  %  x  24  thread. . .  15.95  d 

RSS2  Mobile  resonator  spring 5.95  a 

QD1  Quick  disconnect  V^  x  24 16.95  a 


fyi^-^fj 


affi 
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VERTICAL  ANTENNAS 

Modef  14AVQ/WB 

«  40  thru  10  meters 

»  Wide  band  perrormance 

•  New  Hy-0  traps 

3e!r-SijpporlFng.  auiorratic  band  swilcf^mg 
veitica:  aniema  Cfnrii-diraGtior>al  portor- 
T^ance.  Favoracle  L^C  raiJo.  H  gf:  Q,  True 
\i  .-/ave  resonance  on  a!i  bancs.  Low  af^gle 
radja^ior.  paiiern.  Taper  swagged  seamless 
aluminum  corisUucTion.  12'"  double-grip 
masi  brackel.  Full  circumference  [com- 
pression clamps  at  tubing  joints.  WeigJnt - 
6,2  ibs. 
Model  14AVQ/WB   $57.00 

Model  18AVT/WB 

•  Automatic  band  swJtctiing 

•  Completely  Selt-Supporting 

•  Omni-Directional  Pertocmance 

rr.ree  beefeii-L.p  Hy-G  traps  pern^it  auto- 
natic  swiicnmg  S  ^and  caoabi  irv  Favor- 
able L/C  ratio.  Top  foac  tg  coi  Across 
Ihe  Dano  performance  v.'ilh  one  '.j-nished 
setting  for  each  cand  tlO  thru  ^OJ.  True  "i 
wave  resonance  on  all  bancfs.  SWR  of  2:  i 
or  ess  at  band  fudges.  Lovy  angle  radiation 
pattern  Extra  neavy  cuty  tapered  ssvaced 
seamless-. a luminunn  tiabJng  vv  th  fu-t  cir- 
curmference,  corrosion  resistant  com- 
pression clamps  at  tubing  joints.  Antenna 
can  be  mounted  ^A-ithout  guide  wires.  25' 
high.  Weight:  10.7  Ibs. 
Model  t8  AVT/WB $7y.yo 


BN86  Ferrite  balun  for  SO-IOmtTs. . .  $15.95  a 

155  Center  insulator  for  doublet 5.95  a 

156  End  insul.  for  doublet  (pair) 3.95  a 

18HT*  HyTower80-10M  vertical  ..239.95* 

18V  Ecooomy  80  tru  10M  vertical 24.95  c 

12AVQ  20^"1-0mtr  trap  vertical 39.95  c 

14AVQ  40-10mtr  trap  vertical 67.00  d 

18AVT/WB  80-1  Omtr  trap  vertical , , , ,  79.95  d 
2BDQ  Trap  doublet  forSO  &  40mtT . . .  39,95  d 
5BDQ  Trap  doublet  for  80-10mtrsV. . .  69.95  e 
TH3  Mklll  •  3  ele  20-10  tribander , .  179.95  • 
TH6DXX*"6  ele  20-10M  tribander. .  239.95  • 
TH3  Jr  3  ele  tribander  {750W  PEP)  . .  129,95  e 
HY  QUAD  •  2  ele  quad  20-10  nntrs  .  189.95  • 

103BA  3  element  lOMtr  beam 54.95  e 

153BA  *  3  element  15mtr  beam 79,95 

204BA*  4  element  20mtr  beam  . ..  179.95* 
402BA*  2  element  40  mtr  beam. .,  169.95 • 

64B  •  4  element  6  meter  beam 39.95 

270  6db  fiberglass  2M  antenna 39.95  e 

203  3  element  2  meter  vagi 15.95  b 

205  5  element  2  meter  yagi 17.95  c 

208  8  element  2  meter  yagi 25.95  c 

214  14  element  2  meter  yagj 31.95d 

TA33  *  3  el  triband  beam  2KW  PEP .  $189.95 
TA33Jr*  3ele triband  1KW  PEP. ..  149.95* 
TA36  •  6eie  triband  2KW  PEP   ....  269.95  • 

CL33  •  3  ele  Classic 209.95  • 

CL36  *  6  ele  Classic 269.95  • 

TA40KR  40mtr  adpt  forTA33/36 92.95  e 

MPK3  2KW  conv  kit  for  TA33Jr 67.65  e 


HAM  IV  Rotor  with  control  box  ... .  $149,95 1 

T2X  Tailtwjster  xtra  hvy  dty 219.95  f 

CD45  Medium  duty  rotor 119.95  f 

AR22XL  Light  duty  rotor 69.96  e 

Mast  adaptor  for  Ham  I I/T2X 29.96  d 

South  Center  meter  kit 3.00  a 


"Weeping  Willow" 
Vertical  for  40 

—  go  out  on  a  limb  and  build  one 


A  vote  for  the  bends. 


ArtPighrling  WA60YS 
240  Louisiana  Place 
Oxnard  CA  93030 


There  are  two  things 
which  I  look  for  in  a 
vertical  antenna:  simplici- 
ty (no  traps  or  hats)  and 
availability    of    parts,    A 


BOLT    FCS  <^ 

GROUND   POINT         "^ 


BOUT    FOR 
CENTER 
^CONDUCTOR 
OF    COAX 


-LAf^GE   NAILS 


^^\ 


Fig,  7.  Forty  meter  vert'icai 


quarter-wave  vertical  for 
forty  meters  fits  both  of 
these  criteria,  but  it  is  often 
overlooked  when  antenna 
construction  is  contem- 
plated. 

There  are  also  two 
schools  of  antenna  con- 
struction: the  oak  (make  it 
so  rigid  and  strong  that  it 
just  cannot  be  destroyed 
by  wind,  earthquakes, 
snow,  ice,  or  whatever)  and 
the  willow  (able  to  bend, 
flex,  and  take  all  of  the 
above  and  spring  back). 
Since  the  "oak"  method 
never  did  work  for  me,  this 
antenna  is  of  the  "willow" 
configuration.  It  is  made  of 
lengths  of  concentric  tub- 
ing and  ends  in  a  whip. 

To  determine  how  much 
tubing  we  will  need,  we 
have  to  figure  out  how  long 
a  quarter  wave  is  at  forty 
meters.  Using  A/4(feet)  = 
246/f  (MHz)  and  then  con- 
verting the  fraction  of  a 
foot  which  remains  to  inch- 


es, we  get  A/4  =  33^1  0"  for  a 
center  frequency  of  7.265 
MHz.  Any  center  frequen- 
cy can  be  chosen  by  plac- 
ing that  frequency  in  place 
of  f  in  the  formula. 

Construction 

Now  let's  get  down  to 
business.  The  aluminum 
tubing  is  available  locally 
in  m.ost  areas  in  concentric 
sizes  from  2"  to  3/8",  I  had 
a  3'xi-l/2"-o.d.  piece  of 
tubing  on  hand,  so  this  was 
the  logical  place  to  start. 
Now,  all  we  need  is  30'10" 
more.  Five  8'  sections  of 
tubing  were  used;  1-1/4", 
1",  3/4",  1/2",  and3/8"o.d. 
After  slotting  the  ends  with 
a  hacksaw  and  clamping 
the  ends  with  hose  clamps, 
I  had  30'  of  tubing  in  6'  sec- 
tions with  approximately  2' 
of  each  inside  the  lower 
tube.  An  18"  whip  was 
clamped  to  the  top,  and 
the  already-on-hand  3'X 
1  -1  /2"  tube  was  attached  to 
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CALL  TOLL  FREE 


Hy-Gain  3806 

2-Meter  Hand-Held  Amateur  Transceiver 
SPECIALLY  PRICEDoNL^1 1 9.'' 


Low  cost,  G-ch2nr>ei  hand-held  provides  superb 
voice  transmission  over  short  to  medium  distances 
SharpLy  luned  on-frequency  selectivity  in  the  RF 
amplllFe  r  slaves  pJus  FETs  inthe1staRd2r»d  mixers 
for  virtual  immunity  lo  out^f-band  signals 
intermodulatLon  distortion  and  cross- modulation 
Separate  microphone  and  speaker  elements  for 
enhanced  audio 


Acc«»»ofias: 


•  Internally    adjustable    mic    preamp— a    Hy-Gain 
exclusive 

■    Specially  gasketed  case  seals  out  water,  dirt  arid 
corrosive  ^11  air 

•  WaterlEght,  hrgfi- impact  AB5  plastic  case— ribbed 
lor  non-slip  grip 

•  Top-mounled  controls  for  Instant  access 


Model  No. 

Description 

Price 

3807 

r^icart  3allerv  Pack 

S31  95 

1104 

Touch  Tone  PaG 

S^4  95 

110c 

AC  Bailcry  Ciaracr 

S  9  95 

no7 

C:garc!lf>    Lrt^hier     Ada^D'ior    Cofd 

S  9  95 

nOB 

Anienna  Acl.'iDloi  Cord 

S  9  95 

1  1  10 

CnrfyniQ  CasG  (Lnnihorj 

si?e5 

111! 

CnnyfiiJ  Cnftr  (Viriyl) 

S  9  9-S 

269 

Rubbof  Duck  Anion na 

S  !>535 

Cryslal  Ccjrhiicates 

S  3  9S 

PLEASE  ENCLOSE  $2.50  FOR  SHIPPING  AND  HANDLING  PER  UNIT 


CAU_  TOLL  FREE 

I-80a'228-4097 

for  Quality  Ham  Radio  Products  at  Discount  Prices 


YAESU 

DENTRON 

KENWOOD 

HY-GAIN 

DRAKE 

MOSLEY 

ICOM 

CUSHCRAFT 

STANDARD 

WILSON 

EDGECOM 

HUSTLER 

KDK 

LARSEN 

PANASONIC 

BENCHER 

ROBOT 

TAYLOR 

SWAN 

TEMPO 

TEN-TEC 

MIDLAND 

CDE 

AUTEK 

MIRAGE 

AEA 


Our  Mail  Order  Hours  (CST)' 

M-F  8  am  to  12  Midnight      | 

Saturday  8  am  to  6  pm  ' 

Sunday      12  Noon  to  8  am 


LOR  e.T.O.  ALPHA 

M  VHP  ENGINEERING 

'O  BERKTEK  CABLE 

TEC  CONSOLIDATED  TOWER 

.AND  SAY 

SHURE 
EK  TELEX 

^GE  ROBOTSSTV 

BENCHER 

Call  and  Talk  to 
Don         WB0YEZ       Ken         WD0EMR 


Denny     VV0QR 


KA0CEJ 


Bill  WB0YHJ       John        WB0MTS 

Joe  WA0WRI       Blaine      WB0QLH 

Jim  KA0CRK       Bob         WB0RQZ 


Com  municat ions  Center 

443  N.  48th,  Lincoln,  Nebraska  68504  In  Nebraska  Call  {402)466-8402 


1 


master  charge 


p^  Reader  Service — see  page  211 
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the  bottom.  Now  we  have 
either  a  very  long  trout  rod 
or  a  slightly-oversize 
quarter-wave  antenna  for 
forty  meters. 

Ground  is  an  important 
part  of  a  quarter-wave 
antenna,  so  ground  mount- 
ing was  chosen.  A  piece  of 
redwood  3'X4"X1/2"  was 
found  and  painted  to 
match  my  fence.  Holes 
were  drilled  in  appropriate 
place  for  U-bolts  to  hold 
the  vertical  to  the  red- 
wood, and  a  test  fitting 
showed  that  the  antenna 
could  be  securely  fastened 
to  the  redwood.  A  couple 
of  large  nails  were  driven 
into  the  bottom  part  of  the 
redwood  mount  to  give  the 
concrete  more  to  grab  on 
to.  A  24"-deep  hole  was 
dug  in  an  inconspicuous 
corner  of  my  yard  and  filled 
with  a  60-pound  bag  of 
concrete.  The  prepared 
hunk  of  redwood  was  then 
placed  in  the  wet  concrete 
and  propped  up  so  that  It 
would  be  straight  when  the 


concrete  set.  A  bolt  was 
put  into  the  bottom  of  the 
antenna  so  that  the  center 
conductor  of  the  coax  feed 
could  be  connected. 
Another  bolt  was  placed  in 
the  redwood  mount  to 
serve  as  a  junction  point 
for  the  ground  system, 
[This  bolt  must  be  in- 
sulated from  the  radiating 
element.) 

The  Ground  System 

Some  of  us  have  a  good 
ground  (swamp  or  salt 
marsh)  and  others  don't 
(rock  or  sand).  My  worst- 
case  ground  was  120  #18 
wire  radials,  each  a  little 
more  than  a  quarter-wave- 
length long,  splayed  out 
sunburst-style  around  the 
base  of  the  antenna.  The 
ground  system  which  1 
wound  up  with  was  three 
radials,  six  feet  long,  ter- 
minating at  8'  ground  rods. 
These  three  radials  were 
joined  at  the  antenna  base 
on  another  8'  ground  rod.  I 
used  #10  wire  to  intercon- 


nect the  ground  rods  and 
the  short  run  to  the  bolt 
which  was  previously 
placed  for  ground  connec- 
tion  on  the  redwood 
mount.  To  be  sure,  there 
was  a  difference  in  vswr 
obtainable,  but  the  simpler 
ground  system  was  satis- 
factory for  my  area. 

Adjustment 

Connect  one  foot  or  less 
of  52-Ohm  coax  to  the 
antenna,  connecting  the 
center  conductor  to  the 
vertical  radiator  and  the 
ground  braid  to  the  ground 
connection  on  the  red- 
wood. Connect  the  vswr 
meter  and  the  transmitter. 
Take  a  reading  at  the  low 
end  of  the  band,  one  at  the 
middle,  and  one  at  the  top. 
This  should  be  enough  to 
give  you  an  idea  of 
whether  to  shorten  or 
lengthen  the  element.  If 
you  have  built  the  antenna 
as  described,  you  will  prob- 
ably have  to  shorten,  it  a 
bit.  This  is  best    at  the  top 


sections.  Do  your  fine 
tweaking  with  the  whip. 
You  have  to  take  the  anten- 
na down  each  time  you 
want  to  adjust  it,  so,  by  all 
means,  take  notes  to  help 
you  make  as  few  adjust- 
ments as  possible.  When 
this  was  done,  an  swr  of  1 .2 
to  1  was  obtained  at  7,265 
MHz  and  the  swr  did  not  go 
above  T.6  to  1  in  the  forty 
meter  band.  This  was  quite 
acceptable  to  me.  The  swr 
on  the  top  end  of  fifteen 
meters  was  around  2  to 
1— not  bad  for  a  bonus 
band. 

This  antenna  has  per- 
formed well  at  this  QTH 
and  was  used  when  I  was 
net  control  for  the  In- 
famous swap  net.  Using  on- 
ly an  FT-101  "barefoot,"  I 
was  quite  well  heard  in  all 
of  southern  California, 
Arizona,  and  northern 
California  as  well.  The 
antenna  is  also  good  for  DX 
on  forty  and  fifteen  meters 
because  of  its  low  angle  of 
radiation. ■ 


pEARS  WARRANH! 

J  EXACT  Replacements  for 

SYLYANIA   =^;^*- 

bC^Q?  Transistor-Diodes-ICs 


=CG# 

ECG# 

ECG« 

ECG# 

100 

94 

163 

5-95 

220 

1-72 

239 

-36 

101 

SS 

1&! 

5.75 

2:?1 

■30 

290 

J9e 

loa 

% 

165 

6.96 

2?r 

1.99 

291 

1.99 

:02A 

96 

171 

137 

223 

2-79 

793 

2,26 

103 

l.OS 

t72A 

-72 

224 

6-06 

393 

1.08 

103  A 

1  ^'\ 

1?6 

162 

225 

4-34 

294 

1,14 

104 

1  06 

176 

2.06 

226 

1.67 

295 

2,02 

105 

2.27 

177 

.49 

228 

i.aa 

297 

1-13 

106 

.80 

179 

5.69 

229 

1.06 

296 

1-13 

107 

-79 

180 

5.83 

230 

3.60 

29a 

2.02 

108 

m 

181 

4 -65 

231 

3.96 

300 

2.02 

121 

2.15 

182 

3  35 

232 

-70 

30? 

2.60 

123 

.69 

183 

363 

233 

lA 

30& 

^80 

123  A 

-79 

184 

1.37 

234 

72 

X7 

2-67 

^74 

1-S3 

185 

1-70 

235 

2-45 

3ce 

7.65 

y7i> 

116 

1E6A 

1-46 

23a 

5.75 

309K 

3.27 

127 

<60 

167  A 

l-*6 

237 

5-07 

310 

7.e5 

128 

1  37 

168 

1.59 

238 

7-95 

311 

2-13 

\79 

1.56 

189 

1  59 

233 

3-02 

312 

1.13 

130 

1,95 

'c90 

1.85 

241 

1.71 

313 

1-M 

m 

1-93 

'.91 

2.07 

242 

1.90 

314 

7.86 

132 

1  01 

192 

.96 

77  f> 

6.72 

315 

2.01 

133 

\U 

193 

1-04 

278 

2.36 

,116 

2.74 

152 

1.43 

194 

.82 

279 

5  35 

317 

24-20 

153 

1.85 

196A 

2.67 

260 

5.06 

31B 

20-60 

164 

1.85 

196 

1^ 

281 

6-35 

319 

1-11 

155 

2.02 

197 

189 

262 

4^4 

320 

26-00 

157 

v-sa 

193 

1-89 

283 

6.32 

321 

7.65 

1S6 

i-oe 

1M 

59 

2M 

7.35 

322 

1-80 

159 

.36 

21C 

137 

2SS 

7.99 

323 

3-53 

1G0 

1-43 

211 

156 

266 

175 

32-4 

3.53 

16^ 

,SS 

218 

3-08 

267 

-69 

325 

27-50 

le? 

5.75 

219 

436 

266 

-74 

326 

-95 

•  fl^U-S-H,  Alt  Orders  Shipped  Same  Day  Received 

•  FREE  Freight  on  all  prepaid  orders 

•  EXCLUSIVE  3  YEAR  CONDmONAL  WAftRANTY! 
«  NO  Min.  Order-Quantity  Discounts  Available 

•  Exect  ICs  &  DLodes  In  Stock 

•  Longer  Hours  Mon^Sat  9a-1Dp,  Sun  1-7p 

«  CaR  orwrfte  today-^to  place  your  order  (51  fi>4G&33G7 

Communications  &  T.V*  Unlimited 

Dept  73,  t7  Washington  St.,  Rens^faer,N.Y.  12144 

DISTRIBUTOR  INQUIRIES  INVITED 
T,V.-C.B.-AMATEURRADIO.STEREOMONiT0RS- 
ELECTRONIC  PARTS         »>  CI  05 


AUXILIARY  POWER 

for  Emergency  or  Portable  Operation 


i>^012 

Light  wt.  Portable  Alternator,  Stand  by  power  for  Ham 
Equipment,  household  needs  during  power  outages  or 
operation  in  remote  areas.  Operates  lighting, 
refrigerators,  heating  systems  or  other  appliances  In- 
cluding freq.  sensitive  loads  such  as  TV  sets,  induc- 
tion motors  and  fluorescent  (ights-  Solid-Slate 
voltage  regulation,  3750W  rating;  25%  ?iufge 
capacity.  120/240V  at  31.3/15.6A,  8  HP/3500  RPM 
B&S  engine.  Alternator  draws  just  enough  engine  out- 
put to  meet  load  resulting  in  up  to  25%  fuel  savings. 
Low  inteHerence.  Advanced  design.  Drip-proof  con- 
struction protects  windings  from  rain  and  dirt  assur- 
ing long  life.  One  year  warranty  by  manufacturer. 
30'Lxl8"Wxl9"H.    128   lbs.  Shipped  via  Truck 

PREPAID  (No  extra  charges) $659.95 

Electric  Start $110.00 

Battery  Charging, 11.00 

Spark  Arrest  Muffter 21.00 

Models  available  with  1350  to  7000  watt  ratings. 
Write  for  our  quote  and  additional  information. 

Mastercharge  or  VISA  accepted 

OUTDOOR  OUTFITTERS 

705  Elm  Ct.  Waukesha.  Wl  53186 

Ph.  1-414-542-7772  •  Ken,  N9KS  -  Mgr. 
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COAX 
SWITCHES 

from  Barker  &  Williamson 


Model  593 

•  Single  Pole  3 

Position     with 
grounding  of  ali 
unused  positions 

•  Crosstatk  (mea- 
sured at  30  MHz) 
jacent  outlets  and 
nate  outlets 


Model  594 

•  2  Poi&  2  Position 

•  Crosstalii  45db 
(measured   at   30 
MHz) 


is  "45db  between  ad- 
60  db  between  aiter- 


^ 


Specifications  for  both  switches 

•  Power  1  KW-2  KW  PEP 

•  Impedence  50-75  ohms 

•  VSWR  1,2:1  up  to  150  MHz 

•  Dimensions  1^^"  high,  5"  wide,  3"  deep 

•  Weight  ^  lb. 

•  Mount  Wall  or  desk 

t^  B23    Available  at  your  B&W  dealer 

Bar(<€r  &  WiiJiannson,  inc. 

10  Canal  St.  Bffstol,  Pa,  19007 

Telephone:  (215)  739^5581 
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ITS 
ABOUT 
TIME. 


. . .  Someone  offered  a  2  Meter  FAIV  lyansceiver  with  all  oF 
the  Features  you  want  at  a  price  you  can  aFFord. 


•  25  Watts 

Fully  Synthesized 

•    144-148  MHz 

5  hHz  Steps 

•  Provisions  Tor 
non-standard  splits 

•  Full  I  year  warranty 
•   2-5/8(H)x6-5/8(W)  £         i979Fm-Z8 

X 10  3/4(D)  #  only  $295.00 

NOW  AVAILABLE  WITH  SSBSSSCAN 

Scan  capability  144-147.995  MHz 

Scan  entire  band  or  memory 

Up  to  800  channel  memory 

Internal  battery  holds  ^ 
memory  when  power  is 
turned  oFF. 

Scanner  option  can  be 
added  to  any 
F/V\-28 


FM-28  WITH  SCANNER  OPTION 

$39500 


WrtfT  or  wjthoyt  Scanner  option— The  Clegg  FM-28  ts  the 
2  Meter  value  of  the  year 


ORDER  DIRECTLY  FROAA: 


Sexl  ct^ech  or  money  order. . . 

5395.00  for  FAft-^8  with  scanner  uptiun 
5^95.00  for  FM-28  wthout  5Canner  optson 

or 

Charge  m  VlSAorrtAa^ti^r  crtarge 

— OeLailod  brochijieavculableon  retiDesi:— 


Communic3tk3fls  Oorp, 
I9tl  Okfe  Koinestead  Lane 
Greenfield  IrbduslrtaJ  Park  East 

Lanca^e?.  PA    17601 
{717!  £99-7221 


t^C3 
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Karl  Svhutte  WA2KBZ 
37]  1  N,  Firestone  Dr. 
Hoffman  Estates  IL  60195 


Marine-Band  Activity 

—  a  complete  guide 


Tune  in  to  the  world's  top  traffic. 


Between  160  meters  and 
10  meters,  we  amateurs 
generally  think  In  terms  of 
the  six  HF  amateur  bands. 
There  are,  however,  a  great 
many  other  services  operating 
in  those  large  gaps  between 
our  bands.  jVlost  hams  are 
aware  of  some  of  those  other 
users,  such  as  shortwave 
broadcasters  (Voice  of 
America  and  Radio  Moscow 
are  two  examples),  if  for  no 
other  reason  than  the  QRjM 
they  cause  on  the  40  meter 
phone  band  at  night! 

A  partial  list  of  the  HF 
band  population  would  in- 
clude such  services  as  land 
mobile  (U.S.  Corps  of  Engi- 
neers, on  5,015  kHz,  for 
example),  special  industrial, 
on  4,637.5  kHz  (mineral 
exploration),  forestry  (in  the 


Pacific  Northwest,  primarily), 
and,  of  course,  the  military  of 
all  nations. 

But  there  is  one  other 
major  service,  one  of  the 
oldest,  known  as  the  mari- 
time service;  that  is  the  sub- 
ject of  this  article. 

Why  is  the  maritime  (or 
marine)  service  worth  listen- 
ing to?  Because  it  usually 
provides  the  most  interesting 
listening  of  the  communica- 
tions services  (which  excludes 
the  broadcast  service)  and  it 
is  the  busiest  (and  therefore 
easiest  to  tune  in).  Also,  since 
it  was  the  first  regular  user  of 
radio,  ship  radio  has  an  aura 
of  romance  and  adventure. 

SOS  and  Mayday  —  cries 
for  help  across  the  sea  —  are 
still    heard    today,    although 


(thankfully)  less  frequently 
than  in  the  pasL  The  famous 
ship  disasters  of  the  last  seven 
decades  electrified  the  public 
and  brought  a  fleeting  fame 
to  the  ''sparks,"  as  ship  oper- 
ators were  known. 

Before  the  SOS  was 
accepted,  the  most  common 
call  for  help  was  CQD,  which 
was  made  famous  in  1909  by - 
Jack  Binns,  radio  officer  of 
the  British  ship  Republic,  His 
heroism  saved  most  of  the 
passengers  of  his  doomed 
ship,  which  had  been  rammed 
by  the  S.S.  Florida  one  day 
out  of  New  York.  Working  by 
candlelight  in  the  January 
cold,  he  remained  at  his  key 
for  a  continuous  36-hour 
shift.  He  delayed  his  escape 
from  the  sinking  ship  until  he 
knew  that  help  was  at  hand, 


Frequency 

Em 

ission 

Service    . 

500.0  kHz 

A1, 

A2 

(CW) 

marine/air 

2,182.0 

A3, 

ASA, 

A3H, 

A3J 

(voice) 

marlne/alr 

4J34.3(shipT)  \ 
4,428,7  (ship  R). 

A3J 

(voice) 

marine  (U.S.C.G.) 

6,200.0  (Ship  T)  \ 
6,506.4  (ship  R) 

A3J 

(voice) 

marine  (U.S.C.G.) 

8,241.5  (ship  T) 
3,765.4  (ship  R) 

A3J 

(voice) 

marine  (U.S.C.G.) 

156.8  MHz 

F3 

(voice) 

VHF  marine  (ch.  16) 

121.5  MHz 

A3. 

A2 

(voice/tone) 

air/marine* 

243.0  MHz 

A3, 

A2 

(voice/tone) 

air/marine* 

Table  L  Emergency  frequencies.   *E,P.I.R.B.  uses  these  frequencies 
SOS  beacon. 


an  automatic  floating 


risking  his  life  to  save  the 
lives  of  many  others. 

From  the  first  radio  call 
for  help  from  the  British 
Goodwin  Sands  lightship  in 
March,  1899,  through  the 
famous  Titanic  tragedy  and 
the  iMorro  Castle^  whose 
smoldering  hulk  became  a 
tourist  attraction  when  it 
beached  near  As  bury  Park, 
New  Jersey,  boardwalk  in  the 
mid  1930s,  to  the  Andrea 
Dorea  and  the  oil  tanker  sink- 
ings of  today's  TV  news,  the 
tradition  of  the  radio  oper- 
ator's staying  at  the  key  until 
the  last  possible  minute 
(sometimes  losing  his  life  as  a 
result)  has  remained  constant. 

I  r-e member  following  the 
terrible  events  of  the  Texas 
tower  which  sank  off  New 
Jersey  in  the  early  1960s, 
from  the  first  Mayday  signal 
to  the  last  announcement 
that  the  tower  had  disap- 
peared with  all  hands  in  the 
horrified  sight  of  the  rescue 
ship.  There  was  a  violent  gale 
and  there  was  no  way  of 
effecting  a  rescue.  The  fre- 
quencies used  were  2,182 
kHz  and  500  kHz  for  phone 
and  CW,  both  easily  heard  on 
an  old  Navy  receiver.  That 
was  my  introduction  to 
marine  radio. 

Of    course,     these    tragic 


154 


Voice  signal 

Morse  equivalent 

Meaning 

Mayday 

SOS  (3  times) 

D/s!ress— when  there  is 

{sent  as  one  letter, 

immediate  danger  to  life 

not  SOS) 

or  property.  Has  priority 
over  all  other  signals. 
Preceded  by  ''auto- 
alarm"  when  time  per- 
mits. 

Pan 

XXX  (3  times) 

Urgency— ^hen  safety 
of  life  or  vessel  is  threat- 
ened or  if  a  less  imme- 
diate danger  exists  (sick- 
ness, out  of  fuel  in  open 
water  and  no  Immediate 
danger,  ''man  over- 
board," etc.). 

Securite^ 

\  \  \  (3  times) 

Sa^ery— when   a  danger 

(sent  3  letters  not 

to    navigation    (hulk    In 

as  an  '^0") 

channel,  buoy  missing, 
severe  weather)  exists. 

(Voice) 

Auto-alarm 

Auto-aiarm 

Sent  before  Mayday  or 

(two  alternat 

(4  sec,  on,  one  sec. 

SOS  when  time  permits, 

ing  audio  tones,    off,  dashes,  one  min,) 

to  attract  listeners. 

1  min.  max.) 

Table  2,  Priority  signals  for 

voice  and  Morse. 

Channel 

Frequency*          Channe 

I                Frequency* 

4A 

4136.3  kHz             22A 

22,094.5  KHz 

4B 

4139.5  kHz             22B 

22,098.0  kHz 

AC 

4434.9  kHz             22C 

22.101.5  kHz 

6A 

6210,4  kHz             22D 

22,105.0  kHz 

6B 

6213.5  kHz             22E 

22,108.5  kHz 

6C 

Rf^lRf^W-M?             

DUlO.DMnZ 

2-MMz  frequencies 

8A 

8281.2  kHz 

2,182  kHz 

8B 

8284,4  kHz 

2,638  kHz 

12A 

12,421.0  kHz 

2,670  kHz 

128 

12,424.5  kHz 

(U.S.C.G.) 

12C 

12,428.0  kHz 

2,738  kHz 

16A 

16,565.0  kHz 

16B 

16,568.6  kHz 

16C 

16,572.0  kHz 

Table  3.  HF  ship-ship  (plus  limited  coast)  simplex  channels. 
*  Carrier  frequencies  are  listed;  listen  on  USB.  The  above 
2-MHz  frequencies  are  not^  strictly  speaking^  in  the  same 
category,  but  are  often  used  for  similar  purposes. 


events  are  luckily  less  com- 
mon today,  due  to  the  avail- 
ability of  search  planes  and 
fast  boats  and  the  fine  job 
done  by  the  Coast  Guard.  Yet 
there  are  about  two  or  three 
Mayday  calls  on  2,182  kHz  in 
a  week  in  the  Gulf  of  Mexico 
aione.  Most  are  promptly 
solved  by  the  U.S.  Coast 
Guard  or  nearby  ships  with 
no  loss  of  life. 

The  bulk  of  traffic  is  more 
mundane  by  comparison,  but 
still  very  interesting.  Some 
typical  SSB  traffic,  heard  on 
almost  any  day,  would  in- 
clude oil  well  drilling  opera- 
tional information,  fishing 
fleet  chatter,  river  tugboats, 


tankers  and  freighters  talking 
to  their  home  ports  or  arrang- 
ing for  supplies  at  their  next 
port,  and  international  radio 
telephone  (phone  patch)  con- 


VibrgpleT" 

Vlbroplex^^  has  built  lor  those  who  use  electronic 
keyers,  the  finest  keying  mechanism  available. 

Vifaro-Kcycr 

"deluxe"    -: 
s65^ 


-thfoi-destname 
:n  amateur  radio  ■ 


Liieiime  gaa'aniee  against 
manufacturing  defects. 
Registered  serial  number. 
VibrcplexS)qua!ity  througti-oul, 


•  Adjustable  jeweled  bearings. 

•  Tension  and  contact  spacing 
fu fly  adjustable. 

•  Large,  solid,  coin  sliver  contact 
points. 

•  27?  J  b.  c  tiro  me  plated  steel 
base  rests  on  non-skid  feet. 

•  Top  parts  designed  from  our 
world  famous 
VibroplexC")  "Original.  ^' 

Available  at  your  dealers  or  tfirough  the  factory. 
Send  check,  money  order,  or  use  your  VISA  or 
Master  Cfiarge.  We  pay  all  shipping  charges 
except  on  orcers  outsioe  the  continental  U.S 

See  your  dealer  or  write  for  literature  on  all  our  world  lamous  line  to: 
The  Vibroplex  Company.  Inc.      ^^ia 


"Standard"  model  with  wrinkle 

finished  casi  Iron  base  available 

for$49.f^0 


versations.  I  often  receive 
Germany  and  English  marine 
operators  at  my  Chicago^ 
home.  If  you  wish  to  copy 
ON,  telegrams,  ship  supply 
orders,  news,  weather,  and 
ship  arrival  times  can  be 
heard  if  one  knows  where  to- 
listen. 

Now  that  1  have  (hope- 
fully) aroused  your  ini;erest 
and  curiosity,  you  are  prob- 
ably wondering  where  to 
listen,  so  here  is  a  fairly  com- 
plete guide  to  the  marine 
bands.  The  information  is  as 


accurate  and  up  to  date  as 
possible,  being  derived  from  a 
combination  of  sources,  one 
bf  which  is  the  rule  book  of 
the  International  Telecommu- 
nications Union  —  ajourcc  of 
many  FCC  regulations.  To 
"this  is  added  my  own  experi- 
ence in  working  with  marine 
radio  as  HF-SSB  consultant 
for  a  large  Chicago- based 
company  and  as  an  SWL 

The.^  maritime  service  is 
divided  into  several  opera- 
tional categories,  four  major 
frequency     bands,    and    two 


City 

Boston 

New  York 

Miami 

New  Orleans 

Galveston 

San  Francisco 

San  Pedro  (L.A.) 

Seattle 

Hawaii 

Great  Lakes 

Mississippi 

(simplex) 


Primary 
coast  transmit 

2506  kH:;^ 
2590  kHz 
2514  kHz 
2598  kHz 
2530  kHz 
2506  kHz 
2566  kHz 
2522  kHz 
2530  kHz 
2514  kHz 
2782  kHz 


Primary 
coast  receive 

2406  kHz 
2198  kHz 
2118  kHz 
2206  kHz 
2134  kHz 
2406  kHz 
2009  kHz 
2126  kHz 
2134  kHz 
2118  kHz 
2782  kHz 


Secondary 
coast  transmit 

2450  kHz 
2522  kHz 
2490  kHz 
2482  kHz 
2450  kHz 
2450  kHz 
2466  kHz 
2482  kHz 

2550  kHz 


Secondary 
coast  receive 

2366  kHz 
2126  kHz 
2031.5  kHz 
2382  kHz 
2366  kHz 
2003  kHz 
2382  kHz 
2430  kHz 

2158  kHz 


Table  4,  2-MHz  marine  operators. 


t/^  Pesdef  Service— see  page  21  / 
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Ship 

Ship 

European  channels 

station                            Code 

transmit         receive 

Channel  # 

U.S.  Co-user 

U.S.  channels 

frequency      frequency 

GCN— Portishead,  England 

410 

(see  WOO) 

KMI^Oakland                  401 

4O63.0 

4357.4 

826 

(see  WOO) 

416 

4109.5 

4403.9 

1202 

(see  KMI) 

417 

4112.6 

4407.0 

1611 

(see  WOM) 

804 

8204.3 

8728.2 

PCH— Shevenigen,  Holland 

802 

(see  WOM) 

809 

8219.8 

8743.7 

1215 

(see  WOM) 

822 

8260.1 

8734-0 

1626 

(see  WOO) 

1201 

12330.0 

13100.8 

ROME  RADIO— Rome,  Italy 

826 

(WOO) 

1202 

12333.1 

13103.9 

1209 

(WOM) 

1602 

16463.1 

17236.0 

1603 

(KMI) 

2214 

22040.3 

22636.3 

(also  Cyprus) 

WLO-'Moblie                  WLO-4 

4118.8 

4413-2 

SVA— Athinai,  Greece 

802 

(WOM) 

WLO-8 

8284.9 

8808,8 

1232 

(none) 

WLO-13 

12407.5 

13178.3 

1609 

(WOM) 

WLO-17 

16584,0 

17356.9 

WLO-17 

(WLO) 

WOM— Ft.  Lauderdale     403 

4069.2 

4363.6 

Atlantic  channels 

412 

4097.1 

4391,5 

VRT— Bermuda 

410 

(WOO) 

417 

4112.6 

4407.0 

Caribbean  channels 

423 

4131.2 

4425,6 

PLC— Curacao,  Antilles 

408 

(WUQ) 

802 

8198.1 

8722.0 

1607 

(WLO-17) 

805 

8207.4 

8731.3 

8P0— Barbados 

4098.0  (?) 

4396.6  (?) 

810 

8222.9 

8746.8 

(in  process  of  change) 

8210.8 

8744.8 

825 

8269.4 

8793,3 

Pacific  channels 

831 

8288.0 

8811.9 

KQM— Honolulu,  Hawaii 

418 

(none) 

1206 

12345.5 

13116.3 

808 

(WOO) 

1208 

12351.7 

13122.5 

1222 

(none) 

1209 

12354.8 

13125,6 

1601 

(WOM) 

1215 

12373.4 

13144.2 

KUQ— Pago  Pago,  Samoa 

306 

(none) 

1223 

12393.2 

13169-0 

1232 

(none) 

1601 

16460.0 

17232.9 

UIS- Sydney,  Australia 

419 

(WLO) 

1609 

16484.8 

17257.7 

(or  other  Australian  station) 

802 

(WOM) 

1610 

16487.9 

17260,8 

1203 

(KMI) 

1611 

16491.0 

17263.9 

1610 

(WOM) 

2215 

22043.4 

22639.4 

VQJ— Honiara,  Solomon 

8204.4  (?) 

8738.4  (?) 

2216 

22046.5 

22642.5 

Islands  (in  change) 

??'?? 

22065,1 

22661.1 

ZLW— Wellington,  New  - 

408 

(KUQ) 

WOO— New  York              410 

4090.9 

4385.3 

Ze'aland 

813 

(none) 

416 

4109.5 

4403.9 

1209 

(WOM) 

422 

4128.1 

4422.5 

P29— Papua,  N.G. 

805 

(WOM) 

811 

8226.0 

8749.9 

9VG— Singapore 

4078-8 

"4377.4 

826 

8272.5 

8796.4 

824 

(WLO-8) 

1203 

12336.2 

13107.0 

1641 

(WLO-17) 

1210 

12357.9 

13128.7 

Tokyo  (JMC-?) 

810 

(WOM) 

1605 

16472.4 

17245.3 

-1605 

(WOO) 

1626 

16537.5 

17310.4 

Table  5.  Selected  high  seas  marine  radiotelephone  stations  (frequencies  are  shared). 


fundamental  station  types  — 
fixed  (coast)  and  mobile 
(ship)  stations. 

Of  prinnary  interest  to  the 
amateur  or  SVVL  are  the  fre- 
quencies, of  course,  but  a 
summary  of  the  other  infor- 
mation    win     prove     useful, 


enabling  the  listener  to  find 
the  type  of  station  he  would 
I  i  ke  to  hear. 

The  basic  operational 
division  is  that  of  radiotele- 
graph (CW)  and  radiotele- 
phone (phone)  operations. 
These  tsvo  divisions  are  inter- 


spersed in  alternating  siib^ 
bands  throughout  the  2-26 
MHz  portion  of  the  spectrum, 
plus  the  VLF  bands  below 
500  kHz  (exclusively  CW 
except  for  some  weather 
broadcasts  and  foreign  broad- 
casting)   and     the    VHF-FM 


Station  location 

Station  callsigns 

Typical  frequency*** 

Azores 

GUG 

6,393,5  kHz 

Cuba 

GLQ 

6,435.0  kHz 

Dominican  Republic 

HIA 

8,642.0  kHz 

England*  (Portishead) 

GKl** 

12,858.0  kHz 

Halifax 

CFH 

12,726,    8,697  kHz 

Greece 

SVA 

12,689,  12,858  kHz 

Italy 

lAR 

8,670.0  kHz 

Japan 

JOS 

8,706.0  kHz 

Philippines 

DZR 

8,568.0  kHz 

U.S,A.— East 

WSUWSC** 

6-,  8-,  12-MHz  bands 

U.S.A.— West 

KFS** 

WNU 

6-,  8-,  12-MHz  bands,  4,310  kHz 

Honolulu— CG 

NMO 

9,050,  13,655  kHz 

Table  6.  Selected  CW  shore  stations.   '^Sister  station  of  GCN  (phone).  '^*Also  listen  420-500 
kHz.  ^'^'^'Operate  many  frequencies.  See  Table  8  for  band  limits. 


main  band  which  is  exclu- 
sively phone.  RTTY  and 
special  data  are  used  a  great 
deal,  but  are  difficult  for 
most  SWLs  to  decode. 

An  important  fact  to  keep 
in  mind,  with  regard  to  ship 
and  shore  stations,  is  that 
most  of  their  frequency 
assignments  are  duplex 
(actually  half-duplex,  or  two- 
frequency  simplex,  at  the 
ship  station),  with  the  two 
stations  transmitting  and 
receiving  on  different  fre- 
quencies. This  is  true  of  many 
marine  channels,  from  VLF 
to  VHF.  An  example,  WOO 
8-26  (WOO  is  "Ocean  Gate 
Radio"  in  New  York), "  is 
given  below  under  '^Reading 
the  Tables."  The  reason  for 
this  duplex  operation  is  that 
the     shore    stations    usually 
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Channel 

828 

8802.6 

8278.7 

1626 

1731 

0.4 

16537.5 

Designator 

Ship  Rx 

Ship  Tx 

a29 

8805.7 

8281.8 

1627 

1731 

3.5 

16540.6 

401 

4357.4 

4063.0 

830 

8808.8 

8284.9 

1628 

1731 

6.6 

16543,7 

402 

4360.5 

4066,1 

831 

8811.9 

8288.0 

1629 

173^ 

9.7 

16546.8 

403 

4363  6 

4069-2 

832 

Ship  simplex 

8291.1  (8A) 

1630 

17322.8 

16549.9 

404 

4366.7 

4072.3 

833 

Ship  simplex 

8294.2  (8B) 

1631 

17325.9 

16553.0 

405 

4369.8 

4075.4 

1201 

13100.8 

12330.0 

1632 

17329.0 

16556.1 

406 

4372.9 

4078.5 

1202 

13103.9 

12333.1 

1633 

17332.1 

16559.2 

407 

4376.0 

4081.6 

1203 

13107.0 

12336.2 

1634 

17335.2 

16562.3 

408 

4379.1 

4084.7 

1204 

13110.1 

12339.3 

1635 

17338.3 

16565-4 

409 

4382.2 

4087.8 

1206 

13113.2 

12342.4 

1636 

17341.4 

16568.5 

410 

4385.3 

4090.9 

1^06 

13116.3 

12345.5 

1637 

17344.5 

16571.6 

411 

4388.4 

4094.0 

1207 

13119.4 

12348.6 

1638 

17347.6 

16574.7 

412 

4391.5 

4097.1 

1208 

13122.5 

12351.7 

1639 

17350.7 

16577.8 

413 

4394.6 

4100.2 

1209 

13125.6 

12354.8 

1640 

17353.8 

16580.9 

414 

4397.7 

4103.3 

1210- 

13128.7 

12357.9 

1641 

17356.9 

16584.0 

415 

4400.8 

4106.4 

1211 

13131.8 

12361.0 

1642 

Ship  simplex 

16587.1  (16A) 

416 

4403.9 

4109.5 

1212 

13134.9 

12364.1 

1643 

Ship  simplex 

16590.2(168) 

417 

4407.0 

4112,6 

1213 

13138.0 

12367.2 

1644 

Ship  simplex 

16593.3(160} 

418 

4410.1 

41  ^bJ 

1215 

13144.2 

12373.4 

2201 

22596.0 

22000.0 

419 

4413.2 

4118.8 

1216 

13147.3 

12376-5 

2202 

22599.1 

22003.1 

420 

4416.3 

4121.9 

1217 

13160.4 

12379.6 

2203 

22602.2 

22006.2 

421 

4419.4  {4C] 

4125.0  (4A) 

1218 

13153.5 

12382.7 

2204 

22605.3 

22009.3 

Ship  simp 

ex 

1219 

13156.6 

12385.8 

2205 

22608.4 

22012.4 

422 

4422.5 

4128.1 

1220 

13159.7 

12388.9 

2206 

226 

11.5 

22015.5 

423 

4425.6 

4131.2 

1221 

13162.8 

12392.0 

2207 

22614.6 

22018.6 

424 

4428.7 

4134.3 

1222 

13165.9 

12395.1 

2208 

22617.7 

22021.7 

425 

4431.8 

4137.4 

1223 

13169.0 

12398-2 

2209 

22620-8 

22024.8 

426 

4434.9 

4140.5 

1224 

13172.1 

12401.3 

2210 

22623.9 

22027.9 

427 

Ship  simpl 

ex  4143.6  (4B) 

1225 

13175.2 

12404.4 

2211 

22627.0 

22031.0 

601 

6506.4 

6200.0 

1226 

13178.3 

12407.5 

2212 

22630.1 

22034.1 

602 

6509.5 

6203.1 

1227 

13181.4 

12410.6 

2213 

22633.2 

22037.2 

603 

6512.6 

6206.2 

1228 

13184.5 

12413.7 

2214 

22636.3 

22040.3 

604 

6515.7 

6209.3 

1229 

13187.6 

12416.8 

2215 

22639.4 

22043.4 

605 

6518.8 

6212.4 

1230 

13190.7 

12419.9 

2216 

22642.5 

22046.5 

606 

6521.9(60] 

6215.5 

1231 

13193.8 

12423.0 

2217 

22645.6 

22049.6 

607 

Ship  simp 

ex  6218.6  (6A) 

1232 

13196.9 

12426.1 

2218 

22648.7 

22052.7 

608 

Ship  simpl 

ex  6221.6  {6B) 

1233 

Ship  simplex 

12429.2  (12A) 

2219 

22651,8 

22055.8 

801 

8718.9 

8195.0 

1234 

Ship  simplex 

12432.3(126) 

2220 

22654.9 

22058.9 

802 

8722.0 

8198.1 

1235 

Ship  simplex 

12435.4(120) 

2221 

22658.0 

22062.0 

803 

8725.1 

3201.2 

1601 

17232.9 

16460.0 

2222 

22661.1 

22065.1 

804 

8728.2 

8204.3 

1602 

17236.0 

16463.1 

2223 

22664.2 

^2068.2 

805 

8731.3 

8207.4 

1603 

17239.1 

16466.2 

2224 

22667.3 

22071.3 

806 

8734.4 

8210.5 

1604 

17242.2 

16469.3 

2225 

22670.4 

22074.4 

807 

8737.5 

8213.6 

1605 

17245.3 

16472.4 

2226 

22673.5 

22077.5 

803 

8740.6 

8216.7 

1606 

17248.4 

16475.5 

2227-  .. 

22676.6 

22080.6 

809 

8743.7 

8219.8 

1607 

17251.5 

16478.6 

2228 

22679.7 

22083.7 

810 

8746.8 

8222.9 

1608 

17254.6 

16481.7 

2229 

22682.8 

22086.8 

811 

3749.9 

8226.0 

1609 

17257.7 

16484.8 

2230 

22685.9 

22089.9 

812 

8753.0 

8229.1 

1610 

17260.8 

16487.9 

2231 

22689.0 

22093.0 

813 

8756.1 

8232.2 

1611 

17263.9 

16491.0 

2232 

22692.1 

22096.1 

814 

8759.2 

8235.3 

1612 

17267.0 

16494.1 

2233 

22695.2 

22099.2 

815 

8762.3 

8238.4 

1613 

17270.1 

16497.2 

2234 

22698.3 

22102.3 

816 

8765.4 

8241.5 

1614 

17273.2 

16500.3 

2235 

22701.4 

22105.4 

817 

8768.5 

8244.6 

1616 

17276.3 

16503.4 

2236 

22704.5 

22108.5 

818 

8771.6 

8247.7 

1616 

17279.4 

16506.5 

2237 

22707.6 

22111.6 

819 

8774.7 

8250.8 

1617 

17282.5 

16509.6 

2238 

22710.7 

22114.7 

820 

8777.8 

8253.9 

1618 

17285.6 

16512.7 

2239 

227-13.8 

22117.8 

821 

8780.9 

8257.0 

1619 

17288.7 

16515.8 

2240 

22716.9 

22120.9 

822 

8784.0 

8260.1 

1620 

17291.8 

16518.9 

2241 

Shif 

D  simplex 

22124.0  (22 A) 

823 

8787,1 

8263.2 

1621 

17294.9 

16522.0 

2242 

Shi[ 

3  simplex 

22127.1  (228) 

824 

8790.2 

8266.3 

1622 

17298.0 

16525.1 

2243 

Shi[ 

3  simplex 

22130.2(220) 

825 

8793.3 

8269.4 

1623 

17301.1 

16528.2 

2244 

Shi| 

D  simplex 

22133.3(220) 

826 

8796.4 

8272.5 

1624 

17304.2 

16531.3 

2245 

Shif 

D  simplex 

22136.4  (22E) 

827 

8799.5 

8275.6 

1625 

17307.3 

16534.4 

Table  7.  ITU  channels  for  marine  HF  use. 


have  separate  receive  and 
transmit  sites  to  reduce  inter- 
action between  on-the-air 
transmitters  and  receivers 
monitoring  other  channels, 
thus  providing  for  a  more 
efficient  system.  It  also  helps 
to  compensate  for  the  often 
inefficient  ship,  yacht,  or 
boat  antenna. 


There  are  also  a  number  of 
simplex  channels,  such  as 
2,182  kHz  for  calling  and 
Mayday  use,  and  4,125  kHz 
for  ship-to-ship  or  limited 
coast  station  usage. 

These  frequencies  are 
spread  throughout  the  range 
of  2-27  MHz,  but  the  most 
useful  for  the  average  listener 


are  between  4  and  1  7  MHz, 
providing  high  activity  both 
day  and  night  and  allowing 
both  sides  of  the  conversation 
to  be  heard  with  one  receiver, 
even  far  inland.  Table  3  lists 
these  simplex  channels  by 
nunnber  and  frequency,  while 
Table  4  lists  the  most  inter- 
esting   duplex    channels    by 


band,  station,  and  frequency. 

Morse  operation  is  found 
on  the  frequencies  listed  in 
Tables  6  and  8. 

Although  not  the  main 
purpose  of  this  article,  in  the 
interest  of  completeness  I 
have  included  several  tables 
listing  all  the  marine  bands 
from  VLF  to  VHF.  One  last 
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Limits 
(kHz) 


4,172.25 


6,258.25 


8,341.75 


12,503.25 


16,660,5 


22,184.5 


Assignable  working  frequencies 

for  higli-traffic  ships 

b) 

4,172,5  —  4,177.5 

11  frequencies 

spaced  0.5 

6,258.75—  6,266.25 

11  frequencies 

spaced  0.75 

8,342—  8,345      —  8,355 

14  frequencies  spaced  1 

12,504—12,513-^-12,517.5  —12,532.5 

20  frequencies  spaced  1.5 

16,662—16,672—16,684—16,690      —16,710 
25  frequencies 
spaced  2 

22,187 22,221 

18  frequencies 
spaced  2 


Assignable  working  frequencies 
for  low-traffic  ships 


Limits  Calling  frequencies 

d) 

4,178.5—  4,186.5 
4,178  17  frequencies 

spaced  0.5 

6,267.75-  -6,279.75 
6.267  17  frequencies 

spaced  0.75 

8,357— c}—  8,  373 
8,356  17  frequencies 

spaced  1 

12,535.5 12,559.5 

12,534  17  frequencies 

spaced  1.5 

16,  714  —16,746 
16,712  17  frequencies 

spaced  2 

22,225  —22,265 
22,222.5  17  frequencies 

spaced  2.5 

(RTTY  and  data) 


Limits 
(kHz) 


4,187 


6,280.5 


8,374 


12,561 


16,748 


22,267.5 


Limits 


Group  A 


Group  B 


4,187.5  —  4,208       4,208.5  —  4,229 

84  frequencies 
spaced  0.5 

6,281.25—  6,312       6,312.75—  6,343.5 

84  frequencies 

spaced  0.75 

8,375      —  8,416       8,417      —  8,458 

84  frequencies 

spaced  1 

12,562.5  —12,624     12,625.5  —12,687 
84  frequencies 
spaced  1.5 


16,750 


-16,832     16,834      —16,916 
84  frequencies 
spaced  2 


Ship  stations,  wide-band  telegraphy, 
facsimile,  transmission  systems: 

4,142.5-    4,162.5  I^Hz 

6,216.5-    6,244.5  I^Hz 

8,288     -    8,328     kHz 

12,431,5-  12,479.5  kHz 

16,576     -  16,636.5  kHz 

22,112     -22,160.5  kHz        - ._ 

Ship  stations,  oceanographic 
data  transmission: 

4,162.5-    4,166     kHz 

6,244.5-    6,248     kHz 

3,328     -    8,331.5  kHz 

12,479.5-12,483     kHz 

16,636.5.-16,640     kHz 

22,160,5-22,164     kHz 

Ship  stations,  narrow-band  direct-printing 
telegraph  data  transmission  systems: 

4,166     -    4,172.25  kHz 

6,248     -    6,258.25  kHz 

8,331.5-    8,341.75  kHz 

12,483     -12,503.25  KHz 

16,640     -16,660.5    kHz 
22,164     -22,184.5    kHz 

Coast  stations,  wide-band  and  manual 
telegraphy,  facsimile,  special  and  data 
transmission  systems  and  direct-printing 
telegraph  system: 

4,231  -  4,361  kHz 
6,345.5-  6,514  kHz 
8.459,5-  8,728.5  kHz* 
12,689  -13,107.5  kHz 
16,917.5-17,255  kHz 
22,374  -  22,624.5  kHz 
*plus  8078.1— U.S.  Navy,  Va. 

Tab/e  8.  Frequencies  assignable  to  ship  radiotelegraph  stations  using  the  maritime  mobile  service  bands  between  4  and  21  S  MHz. 
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22,270      —22,320     22,322.5  —22,370 
41  frequencies 

spaced  2.5 


4,231 


6,345,5 


8,459.5 


12,689 


16,917.5 


22,374 


Limit 

Calling  frequencies 

Limit 

25,070 

0*1  r\T\  R      -                           9R  nRi 

25,082,5 

6  frequencies  spaced  1.5 

1 

1 

Limit 

Working  frequencies 

Limit 

25,082.5 

9*^  nfl/i                 _                 ^                    9fi  Iflft*^ 

25,110 

16  frequencies  spaced  1.5 

note  on  the  calls  you  will 
hear     is    that    the    caHsigns 

follow  the  same  general 
asslgnnnents  as  amateur  calls 
and  a  three-letter  cal!  is  that 
of  a  shore  station,  while  a 
four-letter  or  letter/number 
combination  is  usually  that  of 
a  ship.    Finally,   In  order  to 


help  you  read  the  tables,  the 
following  section  explains  the 
channel  designation  number- 
ing system  and  summarizes 
what  information  can  be 
found  in  the  various  tables. 

Reading  The  Tables 

Many    of  the   frequencies 


International 

Channel 

Ship 

Coast 

designators 

stations 

stations 

c) 

60 

156.025 

160.625 

01 

156.050 

160.650 

61 

156.075 

160.675 

02 

156.100 

160.700 

62 

156.125 

160.725 

03 

156.150 

160.750 

63 

156.175 

160.775 

04 

156.200 

160.800 

64 

156.225 

160.825 

05 

156.250 

160.850 

65 

156.275 

160.875 

06  e) 

156.300 

66 

156.325 

160.925 

07 

156.350 

160.950 

67 

156.375 

156.375 

08 

156.400 

68 

156.425 

156.425 

09 

156.450 

156.450 

69 

156.475 

156.475 

10 

156.500 

156.500 

70 

156.525 

11 

156.550 

156.550 

71 

156,575 

156.575 

12 

156.600 

156.600 

72 

156.625 

13 

156.650 

156.650 

73 

156.675 

156.675 

14 

156.700 

156.700 

74 

156,725 

156.725 

15d) 

156-750 

156.750 

16 

156.800 

156.800 

17d) 

156.850 

156.850 

77 

156.875 

18 

156.900 

161.500 

78 

156.925 

161.525 

19 

156.950 

161.550 

79 

156,975 

161.575 

20 

157.000 

161.600 

80 

157.025 

161.625 

21 

157.050 

161.650 

81 

157.075 

161.675 

22 

157.100 

161.700 

82 

157.125 

161.725 

23 

157.150 

161.750 

83 

157.175 

161. //b 

24 

157.200 

161.800 

84 

157.225 

161.825 

25 

157,250 

161.850 

85 

157.275 

161.875 

26 

157.300 

161.900 

86 

157.325 

161.925 

27 

157.350 

161.950 

87 

157.375 

161.975 

28 

157.400 

162.000 

c) 

88 

157.425 

162.025 

listed  have  channel  designa- 
tions after  the  frequency. 
These  refer  to  the  band  and 
number  of  channels  on  a  par- 
ticular band.  Therefore,  a 
channel  labeled  "410"  tells  us 
that  it  is  a  4-MHz  channel, 
and  refers  to  a  particular  fre- 
quency.   Stating  the  channel 


as  WOM  410,  however,  tells 
us  that  this  is  a  4-MHz  chan- 
nel of  the  Fort  Lauderdale, 
Florida,  high  seas  station  and 
is  registered  as  being  4090.9 
kHz  (ship  transmit)/4385.3 
kHz  (ship  receive).  These  are 
always  half-duplex  frequen- 
cies. 


Channel 

16 
6 

22 
13 

17 

7 
i 
9 

10 
11 

ia 
ii 
m 

77 

7i 

.80 
88 

9 
68 
69 
70 
71 
72 
78 

24 
25 
26 
27 
28 
84 
85 
86 
87 

12 
14 
20 
65 
36 
72 
74 


Channel 
WX1 
WX2 
WX3 


U.S.  channels 
Frequency  (MHz)  Function 

Ship  Coast         Intership      Ship-to>shore 

Distress,  safety  and  calling  (worldwide) 
156.800  156.800  YES  YES 

Intership  safety  (worldwide) 
156.300  156.300  YES  NO 

Liaison  U.S.  Coast  Guard 
157.100  157.100  YES  YES 

Navigational  (worldwide) 


156.650 
156.850 

156-350 

156.400 
156.450 
156.500 
156.550 
156.900 
156.950 
156-375 
156.875 
156.975 
157.025 
157.425 

156.450 
156.425 
156.475 
156.525 
156.575 
156.625 
156.925 


156.650  YES 

State  control 
156.850  NO 

Commercial 


156-350 
NONE 

156.450 
156.500 
156.550 
156.900 
156.950 

NONE 

NONE 
156.975 
157.025 

NONE 
Noncommercial 
156.450 
156.425 
156^75 

NONE 
156.575 

NONE 
156.925 


YES 
YES 

YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 

YES 
YES 
NO 
YES 
NO 
YES 


Public  correspondence  (note:  4.6  MHz  T/R) 


157.200 
157.250 
157.300 
157.350 
157.400 
157.225 
157.275 
157.325 
157.375 

156.600 
156.700 
157.000 
156.275 
156.325 
156.675 
156.725 


161.800 
161.850 
161.900 
161.950 
162.000 
161.825 
161.875 
161.925 
161.975 
Port  operations 
156.600 
156.700 
161.600 
156.275 
156.325 
156.675 
156.725 


NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

YES 
YES 
YES 
YES 
YES 
YES 
YES 


YES 

YES 

YES 
NO 
YES 
YES 
YES 
YES 
YES 
NO 
NO 
YES 
YES 
NO 

YES 
YES 
YES 
NO 
YES 
NO 
YES 

YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 

YES 
YES 
YES 
YES 
YES 
YES 
YES 


Weather 
Frequency  Usage 

162.550  NOAA  primary  weather  channel 

162.400  NOAA  secondary  weather  channel 

161.650  Canadian  weather  channel 

(ITU  channel  21) 


Table  9.  VHE 
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Band  (kHz) 

Comments 

4060-4440 

14-160 

VLF,  Morse,  shared  wllh  radio 

navigation  and  direction  find- 

6200-6524 

ing 

255^285 

VLF,  Morse,  shared  with  radfo 

navigation  and  direction  find- 

8194-8815 

ing 

410  ±5 

Reserved  for  direction  finding 

415-525 

MF-iow,  Morse— most  common 
siiip  frequency   band   In  early 
days—still    used    for    medium 

12330-13200 

range  today 

16460-17360 

500 

"'SOS"  and  calling 

1605-2850 

Morse  and  voice— primarily  old 

"ship-to-shore"  band  in  ''AM" 

22000-22720 

days;  mostly  being  replaced  for 

short  range  by  VHP 

25060-25110 

3155-3400 

Voice,  Morse— less  common  in 

U.S. 

156.0-162.6  MHz 

3400-3800 

In  some  parts  of  world,  shared 
with  amateur  service 

CW,  Morse,  RTTY— propaga- 
tion like  75m 

Mostly  CW  with  a  few  ship-to- 
ship  and  duplex  SSB  channels. 
Propagation  WWe  40m 
Voice=    CW,    many    high    seas 
overseas   stations    at    night— 
propagation  like  40m 
Voice,   CW,   many   high   seas 
overseas  stations  during  day^ 
propagation  like  20m 
Voice,    CW,    many    high    seas 
overseas  stations  during  day- 
propagation  like  20m 
Voice,  CW,  RTTY— propagation 
like  15m 

Mostly  CW— very  long  daytime 
range 

VHF-FM,  voice,  weather.  156.8 
MHz  for  emergency  calling— 
40-mile  range 


Table  10.  Summary  of  marine  bands. 


NMO— Honolulu 

NMC— Pt.  Reyes  CA 

NMN  — Portsmouth  VA 

NAM  — Portsmouth  VA 

NGR— Athens,  Greece 

NPN— Guam 

NDT,  NPO— Slave  stations  (for  weather) 


All  use  AMVERS 
frequencies  plus 
following:  4955, 
8150,8682,  13380, 
16445,  12730  for  CW 


Table  7  7.  High  seas  Navy  and  Coast  Guard  stations. 


For  another  example, 
WOO  811  is  one  of  the 
8-MHz  channels  for  New 
York's  (actually  located  in 
New  Jersey,  near  Atlantic 
City)  Ocean  Gate  Radio 
(8226.0T/S749.9R).  Table  4 
provides  a  listing  of  many  of 
the    major    world    high    seas 


stations  and  their  frequencies. 
There  are  two  other  types  of 
channei  numbers:  for  HF 
shtp-to-ship  (a  number  and 
letter  combination),  and  for 
VHF-FM  (a  simple  channel 
number).  These  are  to  be 
found  in  Tables  3  and  9, 
respectively. 

In  order  to  find  the  emer- 
gency frequencies  quickly, 
they  are  listed  separately  in 
Table  1,  followed  by  the 
types  of  emergency  or  pri- 
ority signals  heard  on  them  in 
Table  2. 

For  those  who  have  trans- 
ceivers or  receivers  with  spare 
bands,  the  various  bands, 
channel  breakdown  schemes, 
and  voice  as  well  as  Morse 
operation  are  to  be  found  in 
the  remaining  tables. 

That's  it.  Pick  out  where 
and  what  you  want  to  hear, 
tune  it  in,  and  enjoy  the^ 
excitement  and  fascination  of 
the  marine  bands.  ■ 


BASSETT  HELIUM 
TRAP  ANTENNAS 


BASSETT  HELIUM 
MOBILE  ANTENNAS 


The  result  of  nearly  tv/o  years  of  continuous  development  and  nearly  fifty  years  of  amateur 
and  commercial  antenna  design  and  manufacture  Bassett  helium  filled  antennas  are  for  the 
amateur  who  demands  the  very  best   in  American    made  automatic  ban^change  systems  and 
mobile  antennas  that  are  compatitile  with  all  transceivers  including  the  new  "'no  tune"units. 
Trap  systems  are  fundamental  dipoles  on  each  band  and  do  not  require  antenna  tuners. 


VAC-40/75--$54.50 
VAC-20y40--$54.  50 
VAC-15/20--$54.50 


'  Helium  filled  traps  impervious  to  ail  weather 

*  Maintains  precise  resonance  and  efficiency 

*  Systems  easily  handle  legal  amateur  power 

*  Multiband  amateur  and  MARS  v/ith  one  coax 

*  Fully  compatible  with^'no  tune"  transceivers 

*  Short  enough  to  fit  on  a  small  50'by  100'  lot 
'  Rugged  white  traps  only  1  "diameter,  5"  long 

*  Uses  your  RGS  or  RG-58  coax  in  any  length 

*  Center"isolator"  equipped  to  accept  a  PL-259 

*  Solid  Copperweld,  stainless,  nylon  end  lines 

MUaiBAND  TRAP  SYSTEMS 

VAC-20/4O/75"$74. 50      VAC- 10/ 15/20/40 $104  50 

VAC-15/20/40-$74. 50     VAC -15/20/40/75 $104. 50 

VAC-lO/15/20-$74. 50     VAC -10/ 15/20/40/75-1134. 50 


*  Helium  filled  for  a  lifetime  of  high  efficiency 

*  Completely  adjustable  to  precise  resonance 
'  Power  handling  capabihty  to  750  watts  PEP 

*  Beautiful  v;hite  32"  Fiberglass  lower  section 

*  Stainless  38"  17-7  tapered  top  whip  section 

*  Very  low  weight.  VAC-20  weighs  6. 5  ounces 

*  Low  wind  drag.   Holds  vertical  at  high  speed 

*  All  chrome  plated  polished  brass  hardware 

*  Models  for  all  bands  with  a  2  meter  colli  near 

*  Mates  with  any  standard  3/8-24  mobil  mount 

SINGLE  BA^D  MOBILES 

VAC-2  collinear  for  2  meter  mobile— $29. 50 
VAC-6,  VAC- 10,  VAC-15,  VAC-20--$29.50 
VAC-40,  VAC-75  HO  and  75  meters)- $34. 50 


Postpaid  UPS  delivery  in  4S  States.   Florida  residents  add  4%  Florida  sales  tax  to  above  prjces. 
Speciaf  modefs  are  available  for  any  use,  commercial,  security,  utility,  military,  or  marine. 

REX  BASSETT  ELECTRONICS,  INC. 

BOX  4163  FORT  LAUDERDALE,  FLORIDA  33304 


i^BS2 


TEL  305-561-1400 
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DSI  COMMUNICATIONS  SERIES 


1 .3GHz 


1GHz       - 


700MHz 


0SI     CIO 00        lertf       fre^u&ftfiy  CtmalEi 


»  ri  n  n  n  n  n  f7   -r 


MODEL  C1000  10Hz  to  1GHz 

INCLUDES  BATTERY  PACK 
AUTO  ZERO  BLANKING 
AUTO  DECIMAL  POINT 
10MHz  TIME  BASE 


$49995 


Accurnoy  .  ,  .  that's  the  operaiionaJ  key  to  Ihis  rugged  ad- 
vanced design  Model  CI 000  1GHz  frequency  30unter  .  .  a 
£^gn*fica^t  achievement  from  DSI  That's  because  you  cet 
.1  PraiO''  to  40"*  C  proportional  oven  time  base  .  .  .  Buiit 
m  25DB  preamplifier  with  a  6006  ao-ustable  attenuator  .  , 
kjO  &  x1 00  audio  scalar  which  yie^Oij  ,01  Hz  resolution  from 
^OH?  !o  ipscHi:  equiva^^ni  to  10  sec.  ^  loo  sec.Gate  Time  . . 
SeiectflbJe  .1  &  1  sec.  time  base  snd  ^  ohms  or  i  n>&g  Qhrn 
inpui  iiupQdancfi  .  ByjiT-m  tisiiery  i>harglng  oircult  *itn  s 
Rapid  or  Trickfe  Charge  Sefector  . .  Color  ks^^ed  high  qi^aljiy 
push  button  operalran  .  .  All  comhtned  \n  ^  nigged  black 
snodized  t;l25"  thick)  aluminum  cabinet.  The  model  C-IODO 
reflects  E>srs  on  going  dedication  to  excellence  m 
instrumentation  for  the  professional  service  technicfan, 
engineer,  or  the  communication  industry. 


mmi  f^sptufiji  eoiiBj^r 


IQO 


f}  ■ 


■  - 


MODEL  C700  50Hz  to  700MHz 


$369* 


INCLUDES  BATTERY  PACK 
AUTO  ZERO  BLANKING 
AUTQ  DECIMAL  POINT 
10MHz  TIME  BASE 


ALL  NEWI  All  UNPARALLELED  DSJ  QtTALITYS  The  mijdel 
C  700  700  iViKz  frequency  counter  features  ,  ?~:^  ,2  PPM 
0*  to  40*"  C  proportional  oven  tame  bage . .  .  25db  prciamplifier 
with  a  60db  adfustable  attenuator.  Sulir  in  batfery  charger 
with  H  rapid  or  trickle  chafCi?  selector  .  .  .  Comuinsd  in  a 
ruag&d  {.125"  thick)  afumirium  cabinet  make?  Iher  G700 
ideal  for  the  oommu!>icatiion  industry  and  professionsl  sarw- 
Ece  techniciaji. 

3S0OA  OWNERS;  Up  d^e  ycjur  36D0A  frsqyqricy  C'SUh\^r  to 
a  C  '/DO  Includes,  new  back  board,  .2PPM  pfoporlionaJ  oven^ 
25db  preampilfier,  rugged ".f25"  thjc^  sJuminum  ctibinet 
order  3600A-70D  Unit  must  be  returned  to  DSI  tm^Qty  for 
modiiicetion. 


Model 

FTifrtfUartcy 

PropQHbnjil  Dvon 
Acaumcy  Ower 

TflffiiMfrdEure 

MHz 
Tfl 

7^niH/ 

To 
IGH2 

Of 
PIglla 

Dl^lit 

R0i(tl^mmenl$ 

SLu 

C700 

SOHz  to  7O0MH7 

.2PPMl1-    Fo40*C 

SOMV 

10J\^V 

NA 

8 

.5  inch 

115  ^AC-BATT 
a  to  15VDC 

3"H 

*fl"W;t 

ap 

ClGOO 

I'DHz  to  jGiiz 

.1PPM<^^   :o40'C 

20MV 

\^v 

>50MV 

9 

.5  Inch 

115VAG'BATT 

8tot5VDC 

4"H  ^ 

lu"vV?t 

m"D 

1 

Model  G 

TOO 

S 

3SB.m 

fOR  MORE  INFOflWATlON 

Can  Toll  Free  (800}  S54-204S  DSI  InsimmGnts  Inc. 

CsKEfornia  ExchaiHJ^s  Cair  CoHect  (714)  565-8402 
79M  Ronsott  f^aad,  San  Ofego,  CA  92111 

Atl&nla  (BOO)  242-4S4& 

^eontjia  E^c^sno^  Call  C<iH&^rt  Kg^)-^?7-222S 
^3  Ofd  Sfe/ie  Mill  ftMrf.  Atlanta,  GA  30Q67 


3600A-700  Factory  Update  {3600A  only) 
includes  Labor  &  Re-Calibration        S199.95 


Model  C  1000 

Opt  01  1.3  GHz  (ClOOOoniy) 


S  99,95 


Opt  02  ,05  PPM  lOMHz  DoubJe  Oven: 
Q^  to  50^  C  nm6  Ba^e  (ClOOO  on  ly )     SI  29,95 

Ant  210 T&tescopic Ant/BNCAdapter   i1 1 .95 


im 


StJifj^M  and  C.I.S.M.O. 


lOOMX  Mobile  Transceiver 


ST-3 


YOU  can't  beat  the  combination! 

Impressive.  State-of-the-art  styling  and  design  make  Swan's  100  MX  IVlobile 
Transceiver  one  of  the  most  desirable  units  available  today!  This  solid  state, 
made  in  America  transceiver  operates  from  11  to  15  VDC  source  negative 
ground.  Boasts  USB,  LSB,  CW.  Semi-CW  break  in.  Built-in  noise  blanker. 
Preselector  for  transmit  and  receive.  Call  us  now  for  your  free  instant  quote 
on  this  or  any  other  Swan  product! 

ALLIANCE  and  G.I.S.M.O. 

^^)!>     Seiection  and  savings  and  quality! 

For  antennas  up  to  10.7  sq.  ft.  of  wind  load  area.  Mast 
support  bracket  design  permits  easy  centering  and  offers  a 
position  drive  no-slip  option.  Automatic  brake  action  cushions 
stops  to  reduce  inertia  stress.  Unique  control  unit  features 
DUAL-SPEED  rotation  with  one  five-position  switch.  SOME 
SPECS:  Max  wind  load  bending  movement — 10,000  lbs. 
(  side-thrust  overturning  )  *  Starting  torque — 400  lbs. 
*  Hardened  steel  drive  gears.    *  Bearings — 100  3/8"  diameter 

(  hardened  )  *  Meter — D'Arsonval, 
taut  band  (  back  lighted  ). 


HD-73  HEAVY-DUTY  ROTATOR 

with  exclusive  Dual-Speed  Control! 


Mail's  too  slow-  call  NOW  for  an  instant,  TOLL  FREE  quote! 


29730  (Exit  66-B  off  1-77) 


^G22 
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I'^youevftr  I..    . 


Self  contained,  all  solid  state  repeaters.  Conservatively 
rated,  high  quality  connponents,  assure  excellent  reliability. 
Careful  consideration  has  been  given  to  both  interfacing 
and  control  flexibility. 

RPT  50B,  RPT  144B  or  RPT  220B  Kit 599.95 

RPT  432B  Kit 649.95 

RPT  SOB,  RPT  144B  or  RPT  220B  factory  wired  and  tested 899.95 

RPT  432B  factory  wired  and  tested „ 949.95 


NEW 

100  WATT 

REPEATER  AMPLIFIER 


AVAILABLE  AT 

CALIFORWIA 

C  &  A  Electronic  Enterprises,  Carson,  CA  90745,  Ph.  213-834-5868 
Tele-Com  Efectronlcs,  San  Jose,  CA  95121,  Ph.  408-274.-4479 
Zackit  Corporation,  Vallejo,  CA  94590,  707  644-6676 

COLORADO 

A.  E.S.  Communications,  Wes  Com,  Coforado  Springs,  CO  80909, 
Ph.  303  475-7050 

FLORIDA 

Amateur  Eiectronic  Supply,  Orlando,  FL  32803,  Ph.  305894-3238 
N  &  G  Distributing,  Miami,  F  L  33126,  Ph.  305  592-9685 
VHF/JAX,  Orange  Park,  FL  32073,  Ph.  904-264-7176 

GEORGIA 

Creative  Electronics,  Marietta,  GA  30065,  Ph.  404971-2122 

ILLINOIS 

Klaus  Radio,  Peoria,  IL  61614,  Ph.  309-691-4340 
Spectronics,  Oak  Park,  I  L  60304,  Ph.  312-848-6777 

IOWA 

Bob  Smith  Electronics,  Fort  Dodge,  I A  50501,  PI-  515-576-3886 

MASSACHUSETTS 

Tufts  Radio  Electronics,  Medford,  MA  02155,  Ph,  617-395-8280 

MICHIGAN 

Adams  Distributing,  Detroit,  Ml  4S228.  Ph.  313-584-4640 

The  Ham  Shack,  Kentwood,  iVll  4950S,  Ph.  616-531-1976 

MINNESOTA 

PAL  Electronics,  Minneapolis,  MINI  55412,  Ph.  612-521-4662 

MISSOURI 

Alpha  Electronic  Labs,  Columbia,  MO  65201,  Ph.  314-449-1362 


THESE  DEALERS: 

NEBRASKA 

Communications  Center,  LincoJn,  NE  68504,  Ph.  402-466-3733 

NEVADA 

Communications  Center  West,  Las  Vegas,  NV  89106,  Ph.  702-647-3114 

NEW  YORK 

Bsrry  Electronics,  New  York,  NY  1pOJ2,  Ph.  212-925-7000 
Defmar  Electronics,  W.  Babylon,  Ll'  NY  11704,  Ph,  516-420-1234 
VHF  Communicatpons,  Jamestown,  NY  14701,  Ph.  716-664-6345 

OHIO 

Universal  Amateur  Radio,  Beynoldsburg,  OH  43068,  Ph.  614-866-4267 

OKLAHOMA 

Derrick  Electronics,  Broken  Arrow,  OK  74012,  Ph.  918-251-9923 

PENiMSYLVANIA 

LaRue  Electronics,  Scranton,  PA  18509,  Ph.  717-343-2124 

SOUTH  DAKOTA 

Burghardt  Amateur  Center,  Watertown,  SD  57201,  Ph.  605-886-7314 

TEXAS 

AGL  Electronics,  Dallas,  TX  75234,  Ph.  214-241-6414 

Madison  Electronics  Suppiy-  Houston,  TX  77002,  Ph.  713-658  0268 

VIRGINIA 

Radio  Communications,  Roanoke,  VA  24016,  Ph.  703  342-8513 

WASHINGTON 

A-B-C  Communications,  Seattle,  WA  98155,  Ph.  206-364-8300 

WISCONSIN 

Amateur  Electronic  Supply,  Milwaukee,  Wl  53216,  Ph.  414-442-4200 

CANADA 

Bytown  Marine  Ltd.,  Ottawa,  Ontario,  Can.  K2H  7V1,  Ph.  613-820-6910 
Traeger  Distributors,  Richmond,  EC,  Can.  V6X  2A7,  Ph.  604-278-1541 


Whf  engineering! 


Df  VISION  OF  BROWN  IAN  ELECTRONICS  CORP. 

320  WATER  STREET  /  BINGHAMTON,  NEW  YORK  13901   /  PHONE  607-723-9574 

Prices;  and  spec ifica tions  su bje ct  to  cha ngc  without  notice.   /  Export  prices  sUgh t ly  h ighcr, 
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NEVER  SAY  DIE 

editoriaLl  by  WsLyne  Green 


from  page  6 

the  blame,  so  I  can  understand 
the  need  to  try  to  revise  the  one 
lone  vote  against  the  project  in- 
to an  even  split.  It  was  an  am- 
bitious project  which  might 
have  managed  to  die  on  its  own 
accord  without  the  jugular  be- 
ing cut  by  Tenney  .  .  .  but  that 
we'll  not  know  for  sure,  and  so, 
should  amateur  radio  iose  fre- 
quencies at  WARC  this  fall,  we 
certainly  know  where  to  point 
the  finger.  My  own  evaluation  is 
that  the  project  to  interest 
African  countries  in  the  bene- 
fits of  amateur  radio  to  their 
people  would  have  worked,  just 
as  it  did  in  Jordan,  and  could 
have  made  a  decisive  difference 
at  Geneva  .  . ,  perhaps  getting 
some  backing  for  tiie  US  pro- 
posal for  even  more  amateur 
bands. 

Future  historians  interested 
in  getting  facts  on  these  ARMA 
meetings  should  contact  me  for 
copies  of  the  tapes.  It's  all  there 
for  anyone  with  the  constitution 
to  listen  through, 

FM  STARTED  IT 

The  Japanese  had  no  serious 
foothold  in  the  US  with  ham 
gear  until  the  advent  of  FM  and 
repeaters,  I  would  like  to  point 
out  that  when  I  started  pushing 
FM  in  73  Magazine  back  in  1969, 
I  made  sure  that  every  US  manu- 
facturer of  ham  equipment 
Knew  what  I  was  doing  and  the 
impact  that  1  expected  it  to 
have.  They  ignored  my  predic- 
tions, feeling  that  FM  never 
would  be  a  significant  factor  in 
the  ham  market. 

This  reminded  me  of  my  sim- 
ilar failure  to  interest  the  major 
firms  in  getting  into  sideband 
back  in  1955  when  I  saw  that 
one  coming.  I  talked  with 
Hallicrafters,  Hammarlund,  Na- 
tional, etc.,  about  it  and  none  of 
them  had  any  interest  at  the 
time.  It  took  Central  Electronics 
to  get  things  moving  and  the  big 
firms  came  along  when  there 
was  no  other  choice. 

By  leaving  the  FM  field  open 
to  imports,  the  US  industry 
made  it  possible  for  them  to  set 
up  importing  and  marketing  in 
this  country  on  a  large  scale  . .  . 
laying  the  foundation  for  the 
70%  penetration  we  see  today. 
If  US  manufacturers  wiH  be 
adventurous  and  try  to  lead  the 
market  instead  of  follow  it,  they 
can  sell  everything  they  can 
make. 


CANADIAN  HIJINKS 

Having  received  some  sancti- 
monious letters  from  Canada  in 
response  to  my  criticisms  of  the 
ARRL  pulling  what  appears  to 
be  a  con  job  on  the  Canadians,  I 
had  someone  iook  into  the  state 
of  affairs  of  the  supposed  Incor- 
poration of  a  Canadian  League 
. . .  and  nothing  could  be  found 
filed  with  the  Canadian  govern- 
ment- This  would  lead  a  naive 
person  like  me  to  suspect  that 
all  those  promises  of  untying 
the  apron  strings  are  the  usual 
baloney. 

In  looking  over  the  list  of  of- 
ficers for  Canada,  1  see  W2HD 
listed  as  their  vice  president.  I 
dunno  why  Canadians  put  so 
much  stock  in  carpetbaggers 
and  prefer  to  be  run  from  the  US 
instead  of  from  Canada.  Per- 
haps they  are  still  too  weak  to 
stand  on  their  own?  Yet,  v^hich 
way  is  the  money  flowing?  Is  it 
going  to  Canada  or  from 
it . .  .  and  I'm  kidding  there, 
because  )  know  as  well  as  you 
which  way  the  money  goes  .  . . 
into  the  bottomless  pit  down  in 
Connecticut, 

MEMBERSHIP  DISASTER 

The  League  officials  were 
wearing  very  worried  looks  at 
Dayton.  It  was  difficult  to  even 
get  them  to  come  forth  with  a 
wan  smile.  It  seems  that  the  $18 
fee  has  brought  renewals  al- 
most to  a  halt.  Now  hams  are 
taking  a  gimlet-eyed  look  at 
v^hat  they  are  buying.  They  see 
a  magazine  with  few  interest- 
ing articles  .  .  .  they  see  a  lot  of 
back-patting  news  which  is 
stale  before  they  even  get  the 
magazine  ,  .  .  and  ads. 

The  directors  have  been  try- 
ing to  get  the  magazine  beefed 
up,  butas  the  editor  complained 
at  Dayton,  hardly  anyone  will 
write  for  QST  anymore.  They 
just  don't  have  the  articles— ex- 
cept those  from  the  few  staffers 
who  have  not  yet  left  the  maga- 
zine. 

SUNSPOT  MADNESS 

It  has  not  been  with  a  little 
smugness  that  we've  been 
watching  the  sunspot  cycle  to 
see  how  well  it  would  corre- 
spond with  the  model  predicted 
by  our  resident  expert,  John 
Nelson  ,  .  .  particularly  as  com- 
pared with  the  predictions  for 
this  cycle  by  the  many  other  ex- 
perts in  the  field. 

Probably    one    of    the    real 


sleepers  in  the  radio  publishing 
field  has  been  John's  book,  The 
Propagation  Wizard's  Hand- 
book ($6.95  from  Radio  Book- 
shop, Peterborough  NH  03458). 
John  was  virtually  the  only  "ex- 
pert" in  the  field  to  have  accu- 
rately predicted  this  cycle  as  it 
has  evolved— and  his  predic- 
tion was  v/ay  out  in  left  field.  He 
predicted  a  very  low  sunspot 
number  for  this  cycle,  with  the 
appearance  of  a  very  few  large 
spots  instead  of  the  myriad  of 
small  spots  which  have  made 
up  the  past  cycles  .  .  .  and  he 
has  been  absolutely  right! 

The  Nelson  book  is  now  be- 
ing ordered  in  larger  numbers 
by  the  scientists  at  NASA  and  at 
Boulder,  where  the  National 
Bureau  of  Standards  runs  a 
propagation  laboratory.  Nel- 
son's predictions  have  been 
right  on  the  nose,  while  the 
government  predictions  have 
been  noticeably  short  on  ac- 
curacy. 

There  is  nothing  really  new 
about  the  Nelson  system.  He*s 
been  using  it  for  about  30  years 
and  has  described  it  in  many  ar- 
ticles down  through  the  years. 
When  I  first  ran  into  his  concept 
of  the  planets  having  an  influ- 
ence on  sunspots,  some  25 
years  ago.  It  made  a  lot  of  sense 
to  me.  !  met  John  when  he  was 
giving  a  talk  on  his  system  at  a 
Long  island  ham  club.  I  was  im- 
pressed by  his  cautious  ap- 
proach and  penchant  for  rigor- 
ous attention  to  details.  I  noted 
that  only  his  predictions 
seemed  to  stand  up,  while  those 
of  the  Bureau  of  Standards  and 
George  Jacobs  (VGA)  would  be 
frequently  in  serious  er^or, 
When  John  said  conditions 
were  going  to  stink,  that  was 
the  time  to  take  a  vacation. 
When  hesaid  they  would  be  hot, 
you  made  sure  your  antenna 
was  working  right.  '  "^ ' 

Oh,  what  value  are  these 
long-range  predictions?  John 
wrote  an  article  for  73  quite 
some  time  ago  telling  us  what 
we  could  expect  from  the  eleven 
meter  CB  frequencies  during 
this  cycle  .  . .  and  his  predic- 
tions have  been  most  accurate. 
Since  this  cycle  is  unlike  any 
other  in  history  and  was  pre- 
dicted by  John  this  Vt/ay,  the  ef- 
fects on  both  the  CB  frequen- 
cies and  the  ham  bands  have 
been  remarkably  different  from 
past  cycles.  Knowing  about  this 
ahead  of  time  is  valuable  in 
making  rules  and  planning  ac- 
tivities. Is  it  worthwhile  to  put  a 


lot  of  development  time  and 
money  into  ten  meter  repeat- 
ers? That  depends  on  propaga- 
tion, 

TURKEY  CLUB 

One  club  and  one  club  only 
refused  to  cooperate  with  the 
ham  clubs  in  the  greater  St. 
Louis  area  on  their  recent  ARCH 
MARCH  hamfest.  Their  excuse 
was  that  as  an  ARRL  club  they 
refused  to  support  any  amateur 
activity  where  Wayne  Green 
was  going  to  talk. 

When  1  heard  about  this,  I 
wrote  to  the  club  and  offered  to 
come  to  St.  Louis  a  day  early 
and  go  to  a  special  club 
meeting  where  the  members 
could  have  an  opportunity  to 
face  me  with  their  beefs  and 
have  an  opportunity  to  find  out 
the  truth  of  things  they  believed 
on  trust  from  the  ARRL.  The 
club  flatly  refused  to  face  me. 
Failing  in  that,  I  tried  to  get  a 
meeting  with  the  head  of  the 
club  and  this  was  agreed  upon. 

Came  the  time  for  the  meet- 
ing, the  only  time  this  chap 
could  make  it,  at  10:00  pm  the 
night  before  the  hamfest,  and 
the  chap  didn't  show  up.  I  sat 
and  waited  for  almost  an  hour^ 
but  no  message  and  no  club 
president,  i  was  v^^orn  out  after  a 
full  day  of  television  appear- 
ances, meeting  the  mayor  of  St. 
Louis,  and  other  meetings. 
When  the  chap  didn't  show,  1 
went  to  bed  to  get  rested  up  for 
the  busy  hamfest  on  the  day  to 
come.  I  had  to^tfe  up  very  early 
to  set  up  our  booths  get  set  for 
my  two  major  talks  that  day,  etc. 

Suddenly,  the  phone  rang  . . . 
our  friend  had  finally  gotten  to 
the  hotel.  He  got  angry  when  I 
said  1  wouldn't  get  dressed 
again  and  come  down  to  argue 
with  him  for  an  hour  or  so.  I  had 
gone  to  a  lot  of  trouble  to  make 
the  time  available  for  him— 
which  was  wasted— and  1  was 
not  about  to  stay  up  a  good  part 
of  the  night  and  thus  make  my 
talks  the  next  day  less  enter- 
taining just  because  he  was  un- 
able to  keep  an  appointment. 

P'hooey. 

MARCH  WINNER 

''The  NCX-Match"  was  a 
close  winner  over  K6lQL's'The 
10-GHz  Cookbook"  in  our  March 
Reader  Service  card  balfoting, 
so  Rick  Ferranti  WA6NCX/1 
(Newton  Centre  MA)  will  be  re- 
ceiving our  $100  bonus  check 
for  being  the  author  of  that 
issue's  most  popular  article. 


Ham  Help. 


I  would  appreciate  it  if 
anyone  could  help  me  connect 
a  Heathkit  HG-10B  vfo  to  my 
Swan  500CX  to  be  used  as  an 


outboard  vfo. 

Ancel  W.  Norris  WB4AUB 

4357  Mountaindale  Road 

Birmingham  AL  35213 
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CALLilRMN.NOW!^ 

615  868-4956 
for  the  Best  DEALS 


Amateur  Radio  Supply  of  Nashville,  Inc. 


61! 


t^A40 


15  South  GallaMn  Road,  Madison,  Tennessee  371 15 

best  prices  -  best  service -best  trades 


'YAESU  FT  901  DW 

Ca![  for  yours  today! 


THE    NEW   FT101ZD 
!!    IN    STOCK    !! 

Digital  160M-10M   *   Deluxe  Features 
Check  the  others  . ,  .  then  get  our  price! 


NEW! 

YAESU   FT207fi 

Synthesized  Handi-Taikie.  3  Watts   In  Stock'  Write  or 
Call  for  Price, 


DENTRON    GLA    1000 

1  KW  DC  Inputi    o    1200  W.  PEP!! 
Clipperton  L   o    mLA  2500  B   *    DTR  2000L 

We  have  the  New  Dentron  AF-tA  Audio  Processor 

Dentron  Antenna  Tuners.  Antennas  and  SWR  Meters 

CHECK  OUR  PRICES 


P^-.t 


J.  W.  Milter  -  Daiwa  NEWI 

Call  or  write  for  Super  Low  Prices. 

Fast  UPS  cfelivery,  P!ace  your  order  then 
standbackHI  We  ship  your  order  the  same  day 
we  get  It.  Best  prices  and  quick  handling  of 
your  order. 

Used  Equipment?  Our  stock  turns  fast 
-  write  or  call  your  specific  needs, 

CLOSEOUT   SPECIALS' 

Send  S.A.S.E,  for  our  pink  stieet  specials, 

STORE  HOURS 

Mon.  -  Fri.  9  AM  -  5  PM 


NEW! 

KENWOOD  T$t8€S 


All  Solid  State  with  Digital  Frequency  Control,  200W 

P,E.P,  Best  Pricesl 


NEW! 

KENWOOD'S 
NEW   TS120S 


ALL    SOLID    STATE    HF    TRANSCEIVER 

PLUS   A   FULL   L[NE   OF   ACCESSORIES 

Before  You  Buy,  Get  Our  Prices! 


NEW! 

KENWOOD   TR7600 
KENWOOD   TR7625 


10  or  25  Watt  FM  2  nneter  xcvr  synthesized 
with  memory     Get  our  best  price! 
IN     STOCK!!     Afso  ask  about  the   RM  76 
MICRO  processor  for  the  7600/7625 

WE  STOCK  THE  FULL  KEKWOOD  LiNE  AND  PBDVIDE 
WARRANTY  AND  AFTER-WARRANTY  SERVICE-  BUY  WITH 
CONFIDENCE! 

SSTV  —  ROBOT 

PUT   YOURSELF   IN   THE    PiCTUREi! 

Get  in  on  the  latest  in  Ham  Radio. 


IN   STOCK 


gL^  I      Call  or  write  for  prices. 


1C0M    701,  211,  215,  280,  30A  - 
ALL   IN    STOCK!! 

Compare  Our  Pricesf ! 


CDE  ROTOR  SPECIALS 

The  NEW   HAM    IV  Rotor 


Tl 


Shipping  included  ^  ' 

HAtt  \\1  Rotor    £147.00 

HAW  lU  Rotor  with  100  ft.  rotor  cable    SI 62.00 

HAM  IV  Rotor  plus  lOOtt  eactt  -rotorcable  and  first  grade 

RG8&    $185.00 

Send  cashiers  ctieck  or  M.O.  please. 

2M    HANOI    TALKIES?? 
WILSON,    YAESU,    TEMPO 


SWAN    ASTRO  150 

HP  SSB  Transceiver  featuring  "VRS"  Fully  Synthesized 
235  Watts  PEP  &  CW.  See  the  Swan  ads  and  Call  us  or 
write  for  Best  Prices  anywhere!! 

MIRAGE 

BlOB  2M  AMP  •  MP1  HF  SWR  MTR 
MP?  VHf  SWR  flflTR 

We've  got  em  in  stock!  Call  or  write  for  prices. 

DATONG 

We  have  in  stock  the  amazing  Datong  FL-1  active  audio 
filter.  Also  now  ha/e  the  ASP.  Aufo"ma*R;  speech 
processor . . .  plus  the  Code  tutor  .  Fantastic  addi- 
tions to  your  station.  Call  or  write  tor  information  and 

prices. 

Giet  On  Frequency! 

DSl  Counter  Semi-kit 


Write orcallforspecial  price. 


a^^  .-Rotor  Special 

^5%  ALLIANCE  HD-73 


SPECIAL  QFFE»![ 

$105.00  Including  Shipping  in  U.S.A. 

HD-73  with  100  feet  rOtor  cable  $120.00 

HD73  with  100  feet  rotor  cable  and  100  feel  RGBX  SI 50.00 

Cashiers  check  or  MO.  please. 


sure,  we  tahe  trades  on  new 
eauloment!  call  or  write, 
we're  Burning  to  MaKe  "Hot" 
Deals!! 


^  Reader  Service—see  page  211 
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RTTY  Loop 


from  page  14 

Certain  characters,  not  repre- 
sented In  Baudot,  have  an  $FF 
stored  at  their  location.  This 
directs  the  program  to  use  the 
special  table  (SPLTBL),  located 
from  %B0  to  $A6.  The  table  is 
organized  as  a  three-byte,  fixed- 
format  table.  The  first  byte  is 
the  ASCII  character,  and  the 
next  two  are  the  Baudot  codes 
for  the  two-letter  symbol  for 
each  ASCII  code. 

The  main  program  starts  at 
$0100  by  setting  up  the  stack 
and  initializing  the  PIA,  ad- 
dressed to  port  7,  as  an  output. 
A  character  is  input  through  the 
monitor's  input  routine  and 
used  as  the  index  for  the  table. 
If  the  retrieved  character  is  $FF. 
the  ASCII  code  needs  a  special 
character  representation,  and  a 
branch  to  SPLCH'R  is  executed. 
A  retrieved  null,  $00,  initiates  a 
branch  bacl^  to  input,  with  no 
output  produced.  One  more  test 
and  we're  ready  to  fly.  If  the  re- 
trieved character  is  a  space  ($90 
in  Baudot),  a  check  is  made  on 
the  running  total  characters  in 
the  line.  If  it  is  greater  than  six- 
ty, forget  the  space  and  send  a 
carriage-return^  line-feed  se- 
quence. If  it  is  not  a  space, 
hooray— we  put  it  out. 

First  things  first,  the  MSB  is 
shifted  into  the  carry  bit,  where 
it  can  be  used  to  set  or  reset  the 
software  flip-flop  used  to  mon- 
itor case.  This  was  well  dia- 
grammed last  month  and  will 
nol  be  detailed  here.  Each  of  the 
five  data  bits  is  then  shifted  out 
and  sent  sequentially,  after  a 
character  START  bit  is  sent,  and 
a  STOP  bit,  33  milliseconds  of 
pure  MARK,  is  plastered  on  at 
the  end. 

Now  things  are  going  to  get  a 
bit  tacky.  Each  data  bit  must  be 
sent  for  exactly  22  ms.  The  tim- 
ing is  set  in  a  software  delay 
loop,  called  MSEC10,  set  for  ap- 
proximately an  eleven  ms  delay. 
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Since  this  delay  is  produced  by 
loading  a  number  into  the  index 
register  and  decrementing  it, 
the  speed  of  the  computer's 
clock  can  make  a  significant 
difference  in  the  delay. 

For  the  "original"  SWTPC 
6800,  with  the  MP-A  GPU  board, 
the    clock    speed    is    roughly 


902,255  kHz,  and  a  delay  cbn^ " 
stant  of  $0480  is  used.  If  you 
have  the  MP-A2  CPU  board,  your 
clock  speed  may  be  anything 
from  about  900  kHz  to  1.5  MHz. 
To  find  the  constant  that  Is  right 
for  your  system,  enter  Program 
2  into  your  computer  and  type 
"G".  Time,  exactly,  the  interval, 


in  seconds,  between  the  '*B" 
and  "E".  Use  the  formula  shown 
in  Fig.  1  to  calculate  your  delay 
constant-  Remember,  this  is 
hexadecimal  arithmetic.  Work 
through  the  example  to  be  sure 
you've  got  it  right. 

One  more  thing  to  do  before 
we  can  use  the  program  on  the 
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The  Scanning  Memorizers 


FT-127RA 

(220  MHz) 

FT-227RB 

(144  MHz) 

FT-627RA 

(50  MHz) 


The  FT-127FIA,  FT'227RB  and  FT-627RA,  FM  transceivers,  allow  scanning  and  expanded  memory  coverage  for  the 
demanding  VHF  FM  operator.  All  feature  up/down  scanning  capability  with  control  from  the  microphone;  the  scanner 
will  also  search  for  a  busy  or  clear  channel.  Four  memory  channels  are  available — two  for  simplex,  three  for  repeater 
channels.onefor  a  sptitof  up  to  4  MHz.  Other  performance  features  are  similar  to  those  of  the  renowned  FT-227R, 

OPTIONAL  EQUIPMENT 

Keyboard  Microphone:  YM-22  for  FT-127RA  and  FT-627RA;  YM-23  for  FT-227RB  (YM-22  standard  feature  with 

FT-227RB)  •  Squelch  Unit  •  FP-4  AC  Power  Supply 


CPU-2500R/K  2  M  FM  Transceiver 

with  Central  Processing  Unit 


The  age  of  computers  has  entered  the  amateur  scene 
with  the  announcement  of  the  CPU-2500R/K  2-meter 
FM  transceiver.  Controlled  by  a  4-bit  central  processing 
unit  (CPU),  the  CPU-2500R/K  contains  a  scanner,  4 
memory  channels,  manual  or  automatic  tone  burst,  an 
optional  sub-audible  tone  squelch,  and  25  watts  output. 

The  keyboard  microphone  allows  two-tone  input  for 
autopatch  or  control  purposes,  as  well  as  remote  pro- 
gramming of  dial  or  memory  frequencies. 
Automatic  ±600  kHz  repeater  split,  or  program  a  split  up 
to  4  MHz  using  the  memory.  Keyboard  microphone 
albws  remote  programming  of  odd  splits. 

CPU  scanner  will  search  for  a  busy  or  clear  channel, 
upon  your  command. 

Four  memory  channels  for  simplex  or  repeater  use,  plus 
another  memory  channel  for  a  split  of  up  to  4  MHz. 


r^C68 


C&A  Electronic  Enterprises 

Distributors  of  Commerciol  and  Amateur  Radio  Equipment 

22010  S.  Wilmington  Ave.,  Suite  105 
Carson,  CA  90745 


Available  from  C&A  Electronics 
Call  for  best  price. 

800-421-2258 

(TOLL  FREE  —  OUT  OF  CALIFORNIA) 

213-834-5868 

(CALIFORNIA) 
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air:  Interface  it.  Thedata  is  com- 
ing out  of  bit  0  (the  LSB)  of  the  A 
side  of  a  PIA  interface  on  port  7. 
This  TTL  level  signal  represents 
MARK  with  a  high  and  SPACE 
with  a  low.  If  you  have  an  ST-6  or 
equivalent,  interfacing  may  be 
accomplished  easily,  adding 
only  one  diode,  as  described 
several  months  ago  for  the  test 
generator.  Other  interfacing 
schemes  could  include  an  opto- 
tsolator  or  reed  relay.  Re- 
member, though,  don't  allow 
the  loop  voitagas  access  to  the 
computer  or  you  will  have  a 
smoking  pile  of  expensive 
"junque." 

If  all  goes  well,  when  you  load 
the  program,  adjust  the  delay 
constant,  and  accomplish  inter- 
facing, any  character  struck  on 
the  keyboard  should  come  out 
in    Baudot   on    the   other  end. 


GGneral  Formula; 

"Constant  Delay"  x  "Constant  Time"  = 
"New  Delay"  x  "New  Time" 

Constants  for  MP-A  System: 

Constant  Delay  ^  $480  (1152  Decimal) 
Constant  Time  -  332  Seconds 


Practical  Formula: 
1152  X  332 
New  time 


New  Delay 


An  Example: 

MP-A2  System  Time  --  234  Seconds 
1152_x  332    _     ^g^^    ^    $666  New  Delay 


234 


Fig.  1. 


Now,  one  last  hooker:  Jf  you  are 
using  an  MP-C  "control  inter- 
face" (the  one  that  was  sup- 
plied with  the  computer  if  it  had 
an  MP-A  CPU  board)  and  you 


type  in  a  character  while  one  is 
sending,  you  will  get  garbage. 
This  is  an  unfortunate  result  of 
the  software  UART  written  into 
the  MIKBUGTM  or  SWTBUGTM 


monitor  to  handle  serial  data 
through  a  PIA  interface  on  port 
1,  Yes,  I  know  we  are  doing  es- 
sentially the  same  thing  on  port 
7,  but  that  is  the  problem.  While 
the  system  will  support  one 
delay  loop,  it  will  not  support 
two  running  at  the  same  time. 
The  solution  is  to  take  one  of 
the  1/0  structures  out  of  a  soft- 
ware UART  and  into  a  hardware 
UART,  or  ACl  A,  The  easiest  way 
to  do  that  is  to  use  a  serial  MP-S 
interface  for  control  on  port  1, 
Now,  characters  input  during  an 
output  are  simply  ignored.  Not 
an  ideal  solution,  but  adequate 
for  this  simple  program. 

Next  month,  we'll  ...  no,  Tm 
not  going  to  tell  youl  There  are 
few  surprises  in  life;  let  one  of 
them  be  next  month's  RTTY 
Loop. 


Confesfs. 
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Phone— 3920,  7260,  14300, 
21360,  28600,50.3,  145.1. 

Use  of  FM  simplex  is  encour- 
aged but  no  repeater  contacts 
are  allowed. 
AWARDS: 

A  plaque  to  the  top  Rl  and 
non-RI  scorer,  plus  certificates 
will  be  awarded  to  the  top  scor- 
ing station  in  each  Rl  county, 
state^  province,  DX  country, 
the  top  scoring  Novice  and 
Technician  station  in  each  Rl 
county  and  state,  and  the  ARC 
in  each  state,  province,  and  DX 
country  that  submits  the  high- 
est aggregate  score  with  a  mini- 
mum of  3  logs  per  club. 
ENTRIES: 

Logs  must  show  date/time  in 
GMT,  call,  exchange,  band,  and 
mode.  On  a  separate  sheet 
show  name,  call,  mailing  ad- 
dress, club  affiliation  if  any, 
total  QSO  points,  multiplier 
claimed,  and  final  score.  Entries 
must  be  postmarked  no  later 
than  August  31.  Send  logs  and 
summary  to:  East  Bay  Amateur 
Wireless  Association,  PO  Box 
392,  Warren  Rl  02885.  Include 
an  SASE  for  results. 

NEW  JERSEY  QSO  PARTY 

Contest  Periods: 

2000  GMT  Saturday,  July  28  to 

0700GMTSunday,  July  29 
1300  GMT  Sunday,  July  29  to 

0200  GMT  Monday,  July  30 

Sponsored  by  the  Englewood 
Amateur  Radio  Association,  the 
contest  is  open  to  all  amateurs 
worldwide  for  the  20th  year. 
Phone  and  CW  are  considered 
the  same  contest.  A  station  may 
be  contacted  once  on  each 
band.  Phone  and  CW  are  con- 
sidered separate  bands,  but  CW 
contacts  may  not  be  made  in 
the   phone  segments.   NJ   sta- 


tions may  v^ork  other  NJ  sta- 
tions. General  call  is  "CQ  NJ." 
NJ  stations  are  requested  to 
identify  themselves  by  signing 
"DENJ." 
EXCHANGE: 

QSO  number,  RS(T),  and  QTH 
(ARRL    section    or    country/NJ 
county). 
FREQUENCIES: 

1810.  3535,  3900,  7035.  7135, 
7235,  14035,  14280.  21100, 
21355,  28100,  28600,  50-50.5. 
and  144^146. 

Suggest  phone  activity  on  the 
even  hours.  15  meters  on  the 
odd  hours  1500  to  2100  GMT. 
160  meters  at  0500  GMT. 
SCORING: 

Out-of-state  stations  multiply 
number  of  complete  contacts 
with  NJ  stations  times  the  num- 
ber of  NJ  counties  v/orked  (21 
maximum).  NJ  stations  score  1 
point  per  W-K-VE-VO  QSOs,  3 
points  per  DX  QSO.  Multiply 
total  number  of  points  times  the 
number  of  ARRL  sections  (in- 
cluding NNJ  and  SNJ  — 75 
max.).  KP4,  KH6,  KL7,  KZ5,  etc., 
count  as  3-point  DX  contacts 
and  as  section  multipliers. 
AWARDS: 

Certificates  will  be  awarded 
to  the  first-place  station  in  each 
NJ  county,  ARRL  section,  and 
country.  In  addition,  a  second- 
place  certificate  will  be  award- 
ed when  four  or  more  logs  are 
received.  Novice  and  Techni- 
cian certificates  vj\\\  also  be 
awarded. 
ENTRIES: 

Logs  must  show  GMT  date/ 
time,  band,  and  emission,  and 
be  received  not  later  than 
August  25.  The  contact  for  each 
claimed  multiplier  must  be  in- 
dicated and  numbered  and  a 
checklist  of  contacts  and  multi- 
pliers should  be  included.  Multi- 
operator   stations    should    be 


noted  and  calls  of  participating 
operators  listed.  Logs  and  com- 
ments should  be  sent  to:  Engle- 
wood Amateur  Radio  Assoc, 
PO  Box  528,  Engfewood  NJ 
07631. 

A  size  #10  SASE  should  be  in- 
cluded for  results.  Stations 
planning  active  participation  in 
NJ  are  requested  to  advise  the 
EARA  by  July  7  of  your  inten- 
tions so  that  they  can  plan  for 
full  coverage  from  all  counties. 
Portable  and  mobile  operation 
is  encouraged. 

ENDEAVOUR  AWARD 

The  Royal  Naval  Amateur 
Radio  Society  already  sponsors 
two  awards,  the  Mercury  Award 
for  contacting  members  of  the 
Society,  and  the  Hampshire 
County  Award  for  contacting- 
amateurs  in  the  English  county 
of  Hampshire.  The  Society  now 
has  great  pleasure  in  announc- 
ing a  third  award,  called  the 
Endeavour  Award,  for  contact- 
ing Society  members  residing  in 
Australia.  The  title  of  the  award 
links  the  Royal  Navy  v^^ith  Aus- 
tralia and  the  award  is  open  to 
all  radio  amateurs. 

Applicants  must  establish 
two-way  amateur  communica- 
tions with  RNARS  members  re- 
siding in  Australia.  Points  will 
be  awarded  on  the  basis  of  one 
point  per  VK  RNARS  member 
worked  per  band,  after  the  com- 
mencement date  of  January  1 
1979.  To  qualify,  the  following  is 
required:  for  amateurs  residing 
inside  Australia — 15  points;  for 
amateurs  residing  inside 
Oceania— 10  points;  for  ama- 
teurs residing  outside  Ocean- 
ians points. 

In  addition,  for  amateurs 
residing  outside  Oceania,  con- 
tacts with  VK  RNARS  members 
on  the  3.5  MHz  band  will  count 
double  points.  For  the  purposes 
of  this  award,  any  RNARS  mari- 
time-mobile member  when  lo- 
cated inside  Australian  waters 
may  be  counted  as  a  VK  mem- 
ber. 


The  award  will  be  endorsed 
only  on  the  request  of  the  appli- 
cant and  the  following  endorse- 
ments are  available:  all  CW,  all 
SSB,  all  3.5  MHz,  all  28  MHz,  all 
Novice,  and  five-by-five,  the  last 
endorsement  being  for  gaining 
at  least  five  points  on  each  of 
the  five  high  frequency  bands. 

To  claim  the  award,  no  QSLs 
are  required.  However,  full  log 
details  shoviing  the  VK  member 
(or  /MM  +  QTH)  worked,  their 
RNARS  number,  date,  time,  fre- 
quency, mode,  plus  an  applica- 
tion fee  of  $1.50  Aust  or  7  JRCs 
are  to  be  sent. to  the  Endeavour 
Award  Custo'dTan:  R.  Baty 
VK5MD,  43,  HMAS  Australia 
Road,  Henley  Beach  South,  SA 
5022  Australia.  Please  ensure 
an  checks  are  in  Australian 
currency  and  made  payable  to 
"R.  Baty."  Cleady  state  what  en- 
dorsements are  claimed.  Cer- 
tificates to  successful  appli- 
cants will  be  forwarded  by  air- 
mail as  soon  as  possible  after 
the  claim  has  been  checked. 

TESLA  COMMEMORATIVE 
AWARD 

A  ver^  attractive  award  is  be- 
ing offered  by  YU2EAB,  the 
Gospic  Amateur  Radio  Club,  to 
commemorate  the  birth  of 
Nikola  Tesla.  To  obtain  this 
award  you  must  work  the  spe- 
cial station  YUONT  for  5  points 
plus  any  other  Gospic  station 
for  one  point.  Six  points  are 
needed  for  the  award.  No  band 
or  mode  restrictions  exist. 
YUONT  will  operate  from  July  7 
through  July  17  from  the  house 
where  Nikola  Tesla  was  born. 
Some  of  the  other  stations  to 
look  for  in  Gospic  include 
YU2CET.  YU2CGE,  YU2CGG, 
YU2CPJ,  YU2CTK,  YU2CUD, 
YU2EAB,  YU2RWI,  YU2RWY, 
and  YU2VE. 

No  QSLs  are  necessary  to  ob- 
tain the  av/ard;  send  only  the 
usual  log  data  along  with  5  IRCs 
or  $2.00  to:  YU2EAB,  Box  55, 
48000  Gospic,  Yugoslavia. 
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79  ARRL  NATIONAL  CONVENTION 


Louisiana 


Baton  Rouge,  Louisiana 

il  of  Amateur  Radio  Clubs 


INVITES 
YOU 

July  20,  21,  22,  1979 

TO 


Grandeur  on  the  Mississippi 


Riverside  Centroplex 

"The  amateurs  unique  ability  to  enhance  international  Goodwill." 

Pais  do-do,  Jambalaya  and  Crawfish  Pie, 

Louisiana  QSL  contest.  Show  15  Louisiana  79  Convention  QSL  cards 

and  attend  fine  tuning  free.  (Cards  must  be  dated  after  Dec.  78) 

SHOPPING,  GREAT  FOOD,  PLUS  ALL  THESE  CONVENTION  EXTRAS 


ifi 


SPECIAL  LADIES  PROGRAMS 
LAS  VEGAS  NITE 
DUTSTANDING  SPEAKERS 
HOSPITALITY  ROOMS 
SATURDAY  NITE  WOUFF  HONG 
DHILDRENS  ACTIVITIES  AND  TOURS 
VIANY  CONTESTS  AND  AWARDS 


LOTS  OF 

PRIZES 


OCWA  BREAKFAST 

ARRL  FORUMS 

SUNDAY  LUNCHEON 

COCKTAIL  PARTIES 

SCENIC  TOURS  AVAILABLE 

SUNDAY  SERVICES 

SUNDAY  BRUNCH 


LARGE  EXHIBIT  AREA  WITH  MANY  NEW  PRODUCTS 

ARRL  HEADQUARTERS  AND  FIELD  PERSONNEL  WILL  BE  HERE 

ALL  TOPPED  OFF  WITH  A  SUPER,  SUPER  SATURDAY  BANQUET  BASH 

YOU'LL  COME  .  .  .  Programs  start  Friday  afternoon;  Saturday,  all  day; 

Sunday,  all  day.  NO  OTHER  CONVENTION  HAS  EVER 

SURPASSED  OUR  TREMENDOUS  PROGRAMS! 

A  registration  is  required  for  admission  to  all  activities  (inc.  ladies) 


INFORMA  TION:     79  ARRL  National  Convention 
P.O.  Box  891 
Baton  Rouge,  LA    70821 
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more  fitting  than  this  contact. 
Fate  had  been  very  kind  indeed. 

The  station  operates  under 
the  calisign  W6RO^W6  "Roll- 
ing Ocean"— as  a  tribute  to  one 
of  the  founding  members  of  the 
cJub  sponsoring  the  overall 
Queen  Mary  wireless  operation. 
Amateurs  wishing  to  operate 
from  the  Queen  Mary  can  do  so 
in  one  of  two  ways.  Those  living 
in  the  area  and  wishing  to  serve 
as  scheduled  volunteer  opera- 
tors can  contact  the  Associated 
Radio  Amateurs  of  Long  Beach 
and  make  their  intentions  and 
availability  known.  However,  if 
you  are  planning  a  trip  to  Los 
Angeles  and  would  like  to 
operate  the  station,  you  can 
take  the  Queen  Mary  tour  and, 
when  it  gets  to  the  wireless 
room,  locate  the  operator  in 
charge  and  explain  your  de- 
sires. You  will  have  to  present 
your  original  amateur  license 
and  some  additional  identifica- 
tion before  you  wilf  be  permitted 
to  operate.  Guest  operating 
periods  wilt  be  approximately 
15  minutes  in  duration. 

Currently,  two  motion  pic- 
tures are  in  production  which  in 
part  are  being  done  aboard  the 


Queen.  One  is  the  epic  film 
"Titanic,"  scheduled  for  release 
late  next  year.  The  other  hits 
much  cioser  to  home.  In  early 
September  or  thereabouts,  the 
ARRL  will  be  releasing  Us  new 
film,  "The  World  of  Amateur 
Radio,"  produced  by  Emmy- 
award-winning  filmmaker  Dave 
Bell  W6AQ.  Thanks  to  Nate  and 
his  organization,  Dave  was  able 
to  film  the  narration  sequences 
(which  feature  NBC  News  corre- 
spondent Roy  Neal  W6DUE} 
aboard  the  Queen  Mary, 

Dave  has  made  one  request 
of  the  amateur  community  now 
that  the  news  of  the  new  film 
has  been  made  public.  It  will  be 
several  months  before  the  fi!m 
is  ready  for  distribution.  Please 
do  not  call  either  Dave  or  the 
ARRL  requesting  the  film  until 
its  availability  has  been  an- 
nounced. The  initial  prints  are 
destined  for  showing  at  the 
World  Administrative  Radio 
Conference  in  Geneva  in  order 
to  underline  the  attributes  of 
the  v>/orldwide  amateur  service. 
Eventually,  there  will  be  enough 
prints  for  all  of  us  to  see,  so  it 
is  suggested  that  you  monitor 
QST,  HR  Report,  The  West  link 
Amateur  Radio  News,  and  this 
column  to  find  out  the  avaiiabili- 


ty  date.  Your  cooperation  in  this 
regard  is  deeply  appreciated. 

THE  'THEY.WONTLET-220- 
DIE"  DEPARTMENT 

The  220-SMA  of  southern 
California  has  gone  on  record 
as  being  wi'iing  to  take  any  ac- 
tion necessary  to  ensure  that 
the  220-to-225-MHz  amateur 
band  never  falls  into  the  hands 
of  maritime  interests.  To  show 
that  they  really  mean  business, 
what  is  called  a  "WARC  Action 
Committee''  was  formed  at  their 
April  22  meeting,  with  Ray  Von 
Neumann  K6PUW  as  its  chair- 
man. 

At  present,  a  number  of  direc- 
tions are  being  considered, 
although  two  tend  to  offer  the 
most  promise  of  at  least  mar- 
ginal success.  The  220-SIViA 
may  well  have  hired  a  Washing- 
ton-based attorney  by  the  time 
this  reaches  print.  His  job  will 
be  to  go  into  federal  court  and 
either  file  a  direct  appeal  on  the 
matter  or  request  an  injunction 
barring  the  use  by  our  WARC 
delegation  of  the  portion  of  the 
US  WARC  proposal  dealing  with 
the 216-to-225-MHz spectrum.  It 
is   the   220-SMA's   contention 


that  both  the  FCC  and  the  mari- 
time services  may  have  violated 
the  Federal  Administrative  Pro- 
cedures Act  in  regard  to  the 
preparation  of  that  portion  of 
the  document.  One  lawyer  ex- 
plained to  me  that  if  the 
220-SMA  were  successful  in  ob- 
taining such  an  order,  then  our 
delegation  Vi/ould  be  barred 
from  discussing  or  voting  on 
issues  brought  before  WARC 
dealing  with  that  spectrum. 
This  could  place  the  US  in  a 
rather  awkward  position  at  the 
conference  later  this  year,  but 
the  same  legal  expert  did  say 
that  he  did  not  feel  the  220-SfVlA 
could  obtain  such  an  order.  ! 
thus  suspect  that  any  legal  ac- 
tion will  come  in  the  form  of  an 
appeal.  Only  lime  wifl  teii  where 
the  220-SIVlA  will  go  if  they 
choose  this  route  at  all. 

Another  direct  offensive  ac- 
tion they  are  consider!  ng— one  I 
expect  to  see  initiated  quick- 
ly—is  filing  a  formal  Petition  for 
Rulemaking  with  the  FCC  re- 
questing the  immediate  trans- 
ferof  currently  unused  maritime 
VHP  spectrum  to  the  amateur 
service.  The  feeling  is  that  the 


A  new  triband  addition  to  the  Queen  Mary.  {Photo  by  KH6IAF} 


Joe  Rudi  WABPVAy  baseball  player  with  the  California  Angels, 
makes  the  first  official  QSO  from  W6R0.  Looking  on  is  Nate 
Bright  man  K60SC,  of  the  Associated  Radio  Amateurs  of  Long 
Beach,  the  club  which  installed  the  gear.  (Photo  by  W6\/GQ) 


TV  actor/comedian  Stu  Gilliam  WD6FBU  operates  W6R0,  the  new 
amateur  station  aboard  the  Queen  Mary.  (Photo  by  W6VGQ) 
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New  MFJ  3  &  1.5  KW  Versa  Tuners 

Run  up  to  3  KW  or  1.5  KW  PEP  and  match  everything  from  1.8  thru 
30  MHz:  coax,  balanced  line,  random  wire.  Built-in  balun. 


3  KW  VERSA  TUNER  IVs 


1.5  KW  VERSA  TUNER  Ill's 


NEW  MFJ  KW  VERSA  TUNERS  HAVE  THESE  FEATURES  IN  COMMON 


TlKse  6  new  MFJ  KW  Vena  Tun&n  let  you  mn  up  to  3  KW  or  1.5  KW 

PEP  (depending  on  the  model)  and  match  any  feedline  continuously  from 
1.8  to  30  MHz:  coax,  tialanced  line  or  random  wire.  Gives  maximum 
power  transfer  Harmonic  attenuation  reduces  TVl,  out  of  band  emissions. 
All  metal,  low  profiie  cabinet  gives  RFI  protection,  rigid  construction, 
sSeek  styling.  Black.  Ricfi  anodized  aluminum  front  panel.  5x14x14  inches. 


flip  down  stand  tilts  tuner  for  easy  viewing. 
Efficient,  encapsulated  4:1  lentle  balun.  250  pf,  6000  volt  capacitors. 

1 8  position  dual  inductor.  1 7  amp,  3000  V  ceramic  rotary  switch  (3  KW 
version).  12  positiori  Inductor,  ceramic  rotary  switch  (1.5  KW  version). 
2%  meters.  SO-239  iqoax  connectors,  ceramic  teedthru  for  random  wire 
and  balanced  line.  One  year  limited  warranty.  Made  in  U.S.A. 


3  KW  VERSA  TUNER  iV's 


MFJ-984  3  KW  VERSA  TUNER  IV 

EXCLUSIVE  RF  AMMETER 
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H 

^^DHwU    insures  maximum  power  to  antenna  at 
^m  V  V  minimum  SWR.  Built-in  dummy  load. 

This  is  MFJ's  best  3  KW  Versa  Tuner  iV.  The  MFJ-984  Deluxe  3  KW 
Versa  Tuner  IV  gives  you  a  combination  of  quality,  performance,  and 
features  that  others  can't  touch  at  this  price. 

An  exclusive  10  amp  RF  ammeter  insures  maximum  power  to  antenna 
at  minimum  SWR.  A  separate  meter  gives  SWR,  forward,  reflected  power 
in  2  ranges  (2000  and  200  watts). 

Versatile  antenna  switch  lets  you  select  2  coax  lines  thru  tuner  and  1 
thru  or  direct,  or  random  wire,  balanced  line  or  dummy  load. 

A  200  watt  50  ohm  dummy  load  lets  you  tune  your  exciter  off  air  for 
peak  performance.  Efficient,  encapsulated  4:1  ferrite  balun. 

[2]    MFJ-981  3  KW  VERSA  TUNER  IV 

^^  #^tf%QR     Accurate  meter  gives  SWR,  forward 
W  ^  U  Q*'^     anrf  refiected  power  in  2  ranges:  2000 
I  W  W  and  200  watts,  4:1  ferrite  balun, 

TTie  HFJ-981  3  KW  Versa  Tuner  IV  is  one  of  MFJ's  most  popular  Versa 
Tuners.  An  accurate  meter  gives  you  SWR,  forward  and  reflected  power 
in  2  ranges:  2000  and  200  watts.  Encapsulated  4:1  ferrite  balun. 


m    MFJ-980 
$4  COOS 
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3  KW  VERSA  TUNER  IV 

Heavy  duty  encapsulated  4:1  ferrite 
t>alun  for  balanced  lines. 


Hie  MFJ-980  is  MFJ's  lowest  priced  3  KW  Versa  Tuner  IV  but  has  the 
same  matching  capabilities  as  the  other  3  KW  Versa  Tuner  IV's. 
Features  an  efficient,  encapsulated  4:1  ferrite  balun  for  balanced  lines. 


1.5  KW  VERSA  TUNER  Ill's 


[H    MFJ-962  1.5  KW  VERSA  TUNER  III 

^  ^  jf*^  tf%Q  KS     ^^^f  ^^^^  range  forward  and  reflected 
yHJ  ^%Ll^^     power  meter,  6  position  antenna 

I  V  V  switch,  encapsulated  4:1  ferrite  balun. 

The  MFJ-962  1,5  KW  Versa  Tuner  IH  is  an  exceptional  value.      ' 

An  accurate  meter  gives  SWR,  forward  and  reflected  power  In  2  ranges 
{2000  and  200  watts).  

A  versatSe  six  posftion  antenna  switch  lets  you  select  2  coax  lines  thm 
tuner  or  direct,  or  random  wire  and  balanced  line.  Encapsulated  4:1  balun. 

Black  fnint  panel  has  reverse  lettering. 


[3]    MFJ-982  3  KW  VERSA  TUNER  IV 

$19995 


Antenna  switch  lets  you  select  1  coax 
thru  tuner  and  2  coax  thru  tuner  or 
direct,  or  random  wire  and  balanced  tine. 
The  MFJ-982  3  KW  Veisa  Tuner  IV  gives  you  a  versatile  7  position  an- 
tenna  switch  that  lets  you  select  1  coax  thru  tuner  and  2  coax  thru  tuner 
or  direct,  or  random  wire  and  balanced  line.  Encapsulated  4:1  balun. 
If  you  already  have  a  SWR/wattmeter,  the  MFJ  982  is  for  you. 


\e\    MFJ-961 
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1.5  KW  Versa  Tuner  III 

#>   ^     .  ^^ g%m     0  position  antenna  switch  lets  you 
W^  ^.Q  select  2  coax  lines  thru  tuner  or  direct, 

I  ^r  w  or  random  wire  and  balanced  line. 

The  MFJ-961  1.5  KW  Versa  Tuner  III  gives  you  a  versatile  six  position 
antenna  switch.  It  lets  you  select  2  coax  lines  thru  tuner  or  direct,  or 
random  wire  and  balanced  line.  Encapsulated  4:1  ferrite  balun. 

If  you  already  have  a  SWR/wattmeter,  the  MFJ  981  is  for  you. 

Black  front  panel  has  reverse  lettering. 


FOR  YOUR  NEAREST  DEALER  OR  FOR  ORDERS 

CALLTOLW=REE  800-647-1800 


Why  not  visit  your  dealer  today?  Compare  these  3  KW  and  1.5  KW  Versa  Tuners  to  other  tuners.  You'll  be  convinced  that  its  value, 
quality  and  features  make  it  a  truly  outstanding  value.  If  no  dealer  is  available,  order  direct  from  MFJ  and  try  it  If  not  delighted, 
return  it  within  30  days  for  a  prompt  refund  (less  shipping).  Charge  VISA,  MC.  Or  mail  check,  money  order  plus  $10  shipping/handling. 
For  technical  information,  order/ repair  status.  In  Mississippi,  outside  continental  USA,  call  601 -323-5869. 


Order  By  Mail  or  Call  TOLL  FREE  800-647-1800  and  Charge  It  On 

MFJ   ENTERPRISES|   INC*    Mississippi  state,  Mississippi  39762 


i^  Reader  Service — see  page  211 
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need  for  this  can  be  easily 
documented  by  showing  the 
overall  inactivity  in  current  VHF 
maritinne  operations  and  the 
current  growth  patterns  in  VHF 
amateur  activity.  Basically,  the 
220-SMA  feels  that  it  is  time  to 
stop  being  on  the  defensive  and 
become  outward  and  aggres- 
sive in  fighting  to  save  our  spec- 
trum. They  hope  to  rally  support 
not  only  from  220-MHz  spec- 
trum users,  but  also  from  the 
overall  amateur  community. 

Already,  some  words  of  sup- 
port have  been  voiced,  such  as 
the  following  statement  issued 
by  the  Jet  Propulsion  Labora- 
tory's Amateur  Radio  Club: 
•The  Jet  Propulsion  Labora- 
tory's Amateur  Radio  Club  sup- 
ports the  220-SMA  of  southern 
California  in  its  efforts  to  keep 
the  220-to-225^MHz  band  an 
amateur  one.  To  this  end  we 
have  pledged  our  support."  The 
JPL  ARC  did  more  than  just  add 
a  bit  of  encouragement.  Ttiey 
also  provided  the  facilities  and 
hosted  the  meeting, 

THE  ^'NAVYTO-THE-RESCUE 
—  MAYBE"  DEPARTMENT 

The  220-SMA  sent  copies  of 
its  since-denied  Petition  for 
Reconsideration  to  several 
government  agencies  in  addi- 
tion to  the  FCC.  Among  those 
who  received  copies  were  the 
nation's  military  tiranches.  Just 
prior  to  the  Aprh  22  meeting  at 
JPL,  the  220-SMA  dropped  what 
might  best  be  described  as  a 
bombshell.  It  had  been  con- 
tacted by  the  Chief  of  Naval 
Operations  and  had  been  told 
that  neither  the  Chief's  office 
nor  the  Naval  Telecommunica- 
tions Frequency  Management 
Group  had  ever  been  informed 


of  any  proposed  reallocation  of 
the  216-tO'225-MHz  spectrum. 
As  it  turns  out,  the  Navy  has  a 
rather  vested  interest  in  this 
spectrum.  It  operates  what  is 
known  as  the  Space  Surveil- 
lance Systems  Group,  a  nation- 
wide communications  network 
that  keeps  track  of  all  space 
debris  resulting  from  US  space 
operations,  in  fact,  the  Space 
Surveillance  Systems  Group 
utilizes  frequencies  from  216 
through  233  MHz,  according  to 
an  SMA-220  spokesman,  and  is 
what  is  termed  a  "long-term, 
high-monetary-investment  nav- 
a/  operation."' 

Needless  to  say,  the  Navy  is 
more  than  just  a  bit  upset  over 
finding  out  that  it  may  be 
evicted  along  with  the  amateur 
service  from  spectrum  in  which 
it  has  a  definite  interest.  Ap- 
parently, it  is  upset  enough  to 
have  ordered  the  Telecommu- 
nications Frequency  Manage- 
ment Group  to  start  a  detailed 
investigation  of  the  matter  and 
report  their  findings  back  to  the 
Chief's  office.  What  seems  to 
have  irritated  them  the  most 
were  the  official  statements 
contained  in  the  WARC  position 
paper  itself,  rhetoric  that  said 
this  proposed  transition  had 
been  cleared  with  the  military 
prior  to  its  inclusion.  If  this  is 
true,  then  I  wonder  whose  mili- 
tary the  FCC  and  maritime  ser- 
vices cleared  it  with.  According 
to  the  Navy,  it  wasn't  ours. 

THE  "l-NEED-A-FOREIGN-COR- 
RESPONDENT" DEPARTMENT 

Is  there  an  amateur  in 
Geneva,  Switzerland,  who  hap- 
pens to  read  Looking  West?  If 
so,  I  need  yOur  help.  I  need  a 


volunteer  to  act  as  a  Looking 
West  correspondent  during  the 
World  Administrative  Radio 
Conference  later  this  year.  His 
or  her  job  would  be  to  sniff  out 
any  news  of  what's  happening 
at  the  conference  in  relation  to 
VHF/UHF  spectrum  matters, 
write  same  into  a  monihiy  syn- 
opsis, and  forward  it  to  me  for 
inclusion  in  this  column.  If  you 
have  both  the  time  and  interest, 
drop  me  a  line  at  the  address 
given  at  the  column's  top  and 
we  can  go  from  there, 

THE  "BIG-CHANGE-AT-WEST- 
LINK"  DEPARTMENT 

Actually,  there  has  been  more 
than  one  change,  but  the  one 
that  affects  most  Westlink  ser- 
vice users  is  thediscontinuance 
of  their  "Cassette  Exchange 
Program."  Effective  immediate- 
ly, the  cassette  program  has 
been  replaced  by  an  automated 
telephone  system  that  permits 
those  wishing  to  obtain  the 
weekly  nev/scasts  to  simply  dial 
a  telephone  number  in  order  to 
obtain  the  information. 

There  were  two  reasons  for 
Network  Director  Jim  Hender- 
shol  to  make  this  decision. 
First,  the  Westlink  News  Ser- 
vice has  grown  far  larger  than 
he  ever  expected.  This  is  a  free, 
nonprofit  service,  but  he  found 
himself  spending  virtually  every 
free  moment  duplicating  tapes. 
He  could  have  gone  to  a  high- 
speed duplication  house  to 
have  this  work  done,  but  it 
would  have  meant  going  away 
from  the  free  aspect  of  the 
operation  and  possibly  charg- 
ing upwards  of  $100  or  more  an- 
nually for  the  service.  This^he. 
did  not  want  to  do. 


Second,  there  have  been  on- 
going postal  problems.  Not  a 
week  had  gone  by  when  a  sub- 
scriber didn't  call  to  complain 
that  his  tape  had  not  arrived  or 
that  it  had  arrived  too  late  to  air 
that  week.  Consequently,  Jim 
has  dropped  the  cassette  ex- 
change system. 

There  has  been  a  second 
big  change  at  Westlink.  Alan 
Kaul  W6RCL,  Bili  Orenstein 
KH61AF/6,  and  I  recently  pro- 
duced a  20-minute  documen- 
tary entitled  'The  Peril  to  220" 
which  covered  the  many  as- 
pects of  the  current  situation  in 
that  spectrum.  The  response  to 
that  special  was  so  positive  that 
Jim  asked  us  to  continue  pro- 
ducing such  programs  on  a 
monthly  basis.  We  have  accept- 
ed the  assignment.  In  fact,  cur- 
rently in  production  are  pro- 
grams dealing  with  the  OSCAR 
satellites,  DXing  from  DX  lists, 
and  handling  malicious  inter- 
ference. 

To  accomplish  this,  a  second 
Westlink  studio  is  being  as- 
sembled at  Bill's  office  in 
Hollywood;  by  midsummer,  we 
should  be  in  full  production. 
Distribution  wi)l  also  be  via  a 
diat-in  telephone  number.  We 
will  also  be  setting  up  another 
telephone  number  so  that  ama- 
teurs can  leave  input  for  either 
the  weekly  newscast  or  the 
monthly  "magazine  of  the  air." 
Those  interested  in  obtaining 
either  or  both  of  these  services 
should  contactJim  at  the  West- 
link  Radio  Network,  8331  Joan 
Lane,  Canoga  Park  CA  91402, 
Jim  no  longer  must  limit  the  ser- 
vice to  repeaters  and  bulletin 
stations,  so  the  service  is 
available  to  just  about  anyone. 


DX 


from  page  27 

The  following  information 
has  been  provided  by  0K3BG 
on  OK3TAB/D2A.  0K3TAB  is 
Laci  Toth  who  arrived  in  Angola 
in  March.  He  went  to  Luandaon 
a  long  business  trip  and  was 
able  to  get  on  the  air  almost  im- 
mediately. Laci  is  using  a 
home-brew  transceiver  running 
200  Watts  to  a  triband  quad. 
Look  for  him  after  1700Z  around 
21360  kHz  or  14250  kHz,  He 
seldom  strays  far  from  these 
frequencies,  QSLs  have 
already  been  printed  and  you 
can  QSL  via  0K3ALE  or 
through  the  OK  bureau. 

Alex  Kasevich  W1CDC  pass- 
es along  the  word  that  he  is 
planning  an  extended  stay  on 
Monlserrat  beginning  in 
August  when  he  will  be  signing 
VP2MM,  Look  for  him  on  CW 
only  in  the  lower  25  kHz  listen- 


ing up  5.  QSL  to  his  home  call 
with  an  SASE,  of  course. 

The  1978  annual  report  of  the 
Hong  Kong  Amateur  Radio 
Transmitting  Society  fists  56 
full  members,  31  associate 
members,  and  six  overseas 
members.  With  \/S6FE  as  presi- 
dent, the  group  has  an  active 
2-meter  repeater  and  conducts 
the  nightly  Cantonese  Net  on 
14130  kHz.  VS6GW  runs  the 
QSL  bureau  at  Box  541.  Hong 
Kong. 

The  Gilbert  Islands  become 
independent  on  July  10  with  the 
present  KH1/VR1  prefixes  be- 
ing replaced  by  one  new  prefix. 
Prefix  hunters  must  be  going 
crazy  these  days  trying  to  keep 
up. 

14240  kHz  and  14275/280  kHz 
are  good  areas  to  monitor  for 
various  list-type  operations, 
generally  after  2300Z. 

Joe   Ely  7P8BI   reports   that 


anyone  needing  a  card  for  his 
3D6BL  operation  from  Sep- 
tember, 1977,  to  August,  1978,- 
or  his  present  stint  in  Lesotho 
can  QSL  to  his  new  manager, 
Gary  Yarus  WBOMSZ,  921  N. 
Clay  Avenue,  St.  Louis  MO 
63122. 

The  Mad  River  Radio  Club 
managed  over  4,000  contacts 
during  the  ARRL  CW  DX  Con- 
test from  FG7AR/FS7  for  a 
score  of  some  3.4  million 
points.  All  contacts  from  March 
14  to  March  20  should  be 
QSLed  to  K80CR.  Neither 
FG7AR  rior  his  managers  have 
records  for  contactsduring  this 
period. 

The  Sorel-Tracy  Amateur 
Radio  Club,  VE2CBS^Prov- 
ince  of  Quebec,  will  sponsor  a 
DXpedition  to  Zone  2  this 
month  toaid  those  needing  this 
rare  zone  to  fill  out  their  WAZ 
Award. 

The  operation  will  take  place 
the  week  of  July  21— July  28. 
They  plan  to  operate  all 
amateur  frequencies  using 
both  CW  and  SSB. 


As  club  PubUc-  Relations 
Director  Marcel  Lapolrce 
VE2EML,  would  say.  ''Au  plaisir 
de  vous  recontrer  sur  les  ondes 
durant  cette  semaine  de  DX- 
pedition dans  le  nord  de  la  pro- 
vince de  Quebec.*'  Right  on, 
Marcel. 

That  station  on  during  the 
WPX  contest  signing  HD1A 
was  a  multi-multi  operation  by 
K7CA,  WA4UA2,  K4ER0.  and 
KA6CNS.  HD1  is  a  special 
Ecuador  prefix  and  you  can  ob- 
tain a  QSL  by  dropping  an 
SASE  to  WA4QMQ. 

That  about  covers  it  for  this 
month.  We  hope  some  of  the 
preceding  information  v/ill  help 
you  pick  up  a  few  new 
ones.  In  the  meantime,  we  are 
always  looking  for  DX  informa- 
tion and  photos.  Photos  can  be 
either  black  and  white  or  color. 
We  in  particular  need  informa- 
tion pertaining  to  CW,  SSTV, 
OSCAR,  VHF/UHF.  and  160  me- 
ters. Thanks  as  usual  to  the 
West  Coast  DX  Bufletin,  LIDXA 
DX  .Bulletin,  and  World  radio 
News  for  much  of  the  preced- 
ing information. 
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AlPHA  POIWBI... 

Rugged,  Cool  &  Quiet 


I 


When  you  buy  an  ALPHA  linear  amplifier  you 
make  a  long  term  investment  in  dependable 
power  and  operating  pleasure. 

You  can  take  your  ALPHA  for  granted  —  it  will 
go  on  delivering  that  big,  clean,  maximum-legal- 
power  signal  no  matter  how  tough  the  contest  or 
how  ^ong  the  SSTV  or  RTTY  QSO's. 

We  strive  constantly  to  make  every  ALPHA  even 
better.  If  we  can1  improve  it.  we  don't  change  It. 
DURABILITY?  You  get  TWO  YEARS  of  factory 
warranty  protection  with  your  new  ALPHA  .  .  . 
other  manufacturers  give  you  90  days. 
CONVENIENCE?  Every  ALPHA  is  self-contained, 
compact,  and  smpoth-tunrng.  AJl  76A  -  374A  -  78 
models  can  be  shipped  via  economical,  door-to- 
door  UPS. 


VERSATILITY?  The  new  ALPHA  374A  delivers  full 
legal  power  (In  any  mode)  on  all  amateur  HF 
bands  WITHOUT  TUNE-UP  and.,  with  excellent 
efficiency.  (On  160M  you  peak  the  output  manu- 
ally; new  FCC  rules  permit  easy  owner  modifica- 
tion to  restore  full  10M  capability,  too.) 

The  ALPHA  78  combines  the  best  of  everything: 
full  Instant  CW  break-in  (QSK)  and  NO-TUNE-UP 
bandchangel  And  of  course  all  ALPHAS  substan- 
tially exceed  every  applicable  FCC  requirement. 

For  detailed  literature  and  fast  delivery  of  your 
new  ALPHA,  contact  your  dealer  or  ETO  direct. 
While  you're  at  i-.  ask  for  a  free  copy  of  our  brief 
guide,  ''Everything  You  Always  Wanted  to  Know 
About  {Comp/ifing)  Unears  .  .  .  But  Didn't  Know 
Whom  to  Ask/' 


ALPHA  —  Sure  you  can  buy  a  cheaper  linear , . .  But  is  th^t  really  what  you  want? 


r^ 


Ehrhorn  Technologicaf  Operations,  Inc. 

P.O.  Box  708  •  Cafton  City,  Colorado  81212  >  (303)  275-1613 


Netv  Products. 


^^>MVka^^W7>5 

12  VOLT  8  AMP  POWER  SUPPLY 

■ 

..--    -  -.:-.---   -.   ,.. 

■ 

I^ 

^*t 

MIcronta  12-volt  S^Amp power  supply  from  Radio  Shack. 


from  page  24 

Radio  Shack  stores  and 
dealers-  Radio  Shack,  1300  One 
Tandy  Center,  Fort  Worth  TX 
76102;  phone  (81 7}-390-3272. 


LPK  logic  probe  from  CSC. 


CSC  LOGIC  PROBE  KIT 

OFFERS  KIT-BUILDERS 

MULTIPLE  BENEFITS 

For  Continental  Specialties 
Corporation,  already  well 
known  as  a  nnanufacturer  of 
professional  digital  trouble- 
shooting instrunnents,  their 
first  kit-style  test  instrunnent 
loglcaJly  emulates  their  line  ot 
logic  probes.  Both  as  a  kit  and 
as  a  probe,  the  CSC  Model  LPK 
Logic  Probe  Kit  represents  an 
excellent  value. 

The  kit  instructions  are  ex- 
ceptionally well-written,  offer- 
ing step-by-step  assennbly  pro- 
cedures. Solder,  wire,  and  all 
miscellaneous  hardware  are  in- 
cluded in  the  kit—along  with 
the  printed  circuit  board,  case, 
and  all  components,  of  course 
—leaving  no  extras  to  buy.  Even 
beginning-level  kit-builders  can 
assemble  the  LPK  quickly. 

Once  assembled,  the  LPK  of- 
fers respectable  performance 
as  a  logic  probe.  It  Is  circuit 
powered  through  attached  clip 
leads.  HI,  PULSE,  and  LO  LEDs 
display  logic  states  and  transi- 
tions. The  high  logic  state  is 
defined  as  70%  or  more  of  the 
supply  voltage,  the  low  state  as 
30%  or  less,  making  the  probe 
compatible  with  most  digital 
logic  technologies  or  families. 
With  Its  high  (300,000-Ohm)  In- 
put impedance,  circuit  loading 
is  minimized. 

With  the  LPK,  even  very  nar- 
row pulses  can  be  detected.  In- 
ternal circuitry  stretches 
pulses  as  short  as  300  nano- 
seconds Into  1/10  second  flash- 
es of  the  PULSE  LED;  pulse 
trains  at  repetition  rates  up  to 
1.5  MHz  keep  the  PULSE  LED 
flashing. 

The  LPK  includes  self-pro- 
tecting circuitry  which  permits 
the  power  leads  to  be  con- 
nected in  reverse  or  to  as  much 
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as  25  V  do  without  permanent 
damage;  the  probe  tip,  similar- 
ly, can  contact  ±50  V  con- 
tinuously or  110  V  ac  for  up  to 
15  seconds  without  permanent 
damage  to  the  probe. 

As  a  troubleshooting  tool, 
the  LPK  holds  its  own  against 
any  logic  probe  In  all  but  very 
high  speed  applications.  As  an 
educational  venture  for  the  kit- 
builder.  It  should  be  noted  that 
the  LPK,  while  a  digital  tool,  is 
based  on  analog  circuitry,  of- 
fering a  unique  opportunity  to- 
see  hov;  the  two  disciplines 
merge. 

The  LPK  Logic  Probe  Kit  Is 
available  through  selected 
local  distributors  both  in  the  US 
and  around  the  world. 

For  more  information,  or  for 
the  name  of  your  nearest  CSC 
stocking  distributor,  call  Con- 
tinental Specialties  Corpora- 
tion, 70  Fulton  Terrace,  New 
Haven  CT  06509;  phone  (203)- 
624-3103,  TWX  (710)-465-1227. 
Reader  Service  number  C9. 

IC  INSERTION  TOOL 

The  new  Model  MOS-2428 
DIP  Inserter  handles  all  MOS, 
CMOS,  and  regular  24-  and 
28-pin  ICs.  This  unique  new  in- 
sertion tool  also  aligns  bent- 
out  pins.  Simply  rock  the  iC  on 
the  straightening  saddle  to 
align  the  pins.  Press  the  tool 
over  the  !C  to  pick  it  up,  then 
simply  place  the  tool  onto  the 
socket  and  depress  the  plunger 
for  Instant  and  accurate  inser- 
tion. The  tool  features  heavy 


chrome  plating  throughout  for 
reliable  static  dissipation.  It  In- 
cludes a  terminal  lug  for  at- 
tachment of  a  ground  strap.  The 
MOS-2428  IC'^fnsertion  Tool  Is 
available  from  your  local  elec- 
tronics distributor  or  directly 
from  OK  Machine  and  Tool  Cor- 
poration, 3455  Conner  Street, 
Bronx  NY  10475.  Reader  Service 
number  05. 

FREQUENCYCOUNTER 
PREAMP 

This  general-purpose  counter 
preamp  has  up  to  25  dB  gain 
from  10  MHz  to  1  GHz.  Designed 
to  front-end  a  frequency 
counter's  50-Ohm  VHF/UHF  In- 
put, the  AP-8015  preamplifier 
can-JDe  used  with  an  antenna  or 
pickup  loop  as  well  as  be  direct- 
coupled  to  allow  low-level  sig- 
nal sources  to  be  counted.  The 
AP-8015  includes  a  115  V  wall 
plug  transformer  for  ac  opera- 
tion as  well  as  a  dual  9-volt  bat- 
tery harness  for  portable  opera- 
tion. The  preamp  is  enclosed  in 
a  heavy-duty  anodized  alumi- 
num case.  Size:  4-1/8"  L  x  2-1/4" 
W  X  1-1/4"  D.  Weight:  6  ounces. 
For  orders  or  information,  con- 
tact Optoelectronics,  Inc.,  5821 
N.E,  14th  Avenue,  Ft.  Lauder- 
dale FL  33334;  phone  (305)-771- 
2050/1,  Reader  Sen/ ice  number 
03. 

FSK-1000  DEMODULATOR 
FROMIRL 

*This  is  not  a  sedan  or  a 
truck.  This   is  a  sports  car," 
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That's  how  the  engineers  at  iRL 
describe  their  new  FSK-1000 
demodulator. 

The  FSK-1000  is  a  new,  so- 
phisticated, two-tone  limiterless 
demodulator  which  offers 
selectivity  as  narrow  as  55 
Hz  in  each  of  its  matched, 
selectable-bandwidth,  active- 
filter  tone  channels.  Although  it 
inciudes  such  "extras"  as  con- 
tinuousiy  adjustable  shift, 
duai-mode  autostart,  and  a 
keyboard-activated  switch,  the 
designers  insist,  "We  doni 
want  a  f ami  iy  sedan  dressed  up 
with  mud  flaps  and  raccoon 
tails.  We  want  to  give  the 
serious  HP  or  VHP  operator  a 
TU  with  the  best  raw  perfor- 
mance available  anywhere." 

The  FSK-1000  has  both  high- 
voltage  current  loop  and  low- 
voltage  (RS-232  compatible) 
outputs  to  interface  readily 
with  mechanical  teleprinters, 
computers,  or  both. 

Receiver  tuning  requires  a 
careful  touch  with  the  narrow 
filters  switched  in^  but  this 
gives  the  serious  operator  the 
selectivity  he  needs  when  the 
QRM  gets  really  bad. 

The  FSK-1000  circuitry  uti- 
lizes 48  operational  amplifiers 
{twenty  FET  types)  and  a  host 
of  other  devices.  Complete 
details  are  available  from  iRL 
dealers  or  by  writing  iRL,  700 
Taylor  Road,  Columbus  OH 
43230.  Reader  Service  number 
127. 

NEW  RTTY  TERMINAL 
FROM  HAL 

HAL  Communications  Is 
proud  to  announce  a  new  com- 
pact and  low-cost  RTTY  ter- 
minal—the DS2000  KSR.  The 
new  terminal  features  opera- 
tion with  Baudot,  ASCII,  and 
Morse  codes  (Morse  receive  op- 
tional) and  incorporates  many 
of  the  features  of  more  expen- 
sive terminals.  A  new  72-char- 
acter  line  by  24-line  display  for- 
mat, two  32-character  program- 
mable "Here  Is"  messages, 
and  GW  Identification  at  the 
touch  of  a  key  simplify  opera- 
tion. A  terminal-status  line 
keeps  the  operator  aware  of 
data  rate,  data  code,  and  other 
terminal  conditions.  Text  Is 
transmitted  one  word  at  a  time 
and  editing  is  possible  any- 
where In  the  line  being  com- 
posed. All  terminal  functions 
are  controlled  by  a  combina- 
tion of  a  control  key  and  a  key 
from  the  top  row  of  the  key- 
board. Other  deluxe  features 
such  as  unshift-on-space,  syn- 
chronous idle^  keyboard- 
operated  switch,  and  both  QBF 
and  RY  test  messages  are 
available  at  the  stroke  of  a  key. 
Connect  the  DS2000  KSR  to  a 
standard  18-120  mA,  200  V  do 
(maximum)  current  loop  for 
Baudot  and  ASCII  operation. 
Morse  output  is  accomplished 
via    a   transistor   switch    to 
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ground  for  keying  either  "grid- 
block"  or  "cathode"  circuits. 
An  optional  Morse  receive 
board  (MR2000)  Is  available  for 
reception  of  Morse  code  at 
rates  from  1-175  wpm  and  is 
customer  installable  allowing 
purchase  at  any  time.  An  op- 
tional 9-inch  diagonal  measure 
video  monitor  is  also  available. 
The  terminal  weighs  6  lbs.  (2.75 
kg)  net  (10  lbs/4.55  kg  shipping) 
and  comes  in  an  attractive  blue 
and  beige  cabinet.  Contact 
HAL  Communications  Corp,, 
PO  Box  365,  Ufbana  IL  61801, 
for  further  information. 

ROHN  NO.  25 
FOLD-OVER  TOWER 

When  an  amateur  thinks  of 
towers,  chances  are  that  he 
thinks  of  Rohn.  And  for  good 
reason.  Rohn  has  been  building 
towers  for  a  long  time,  providing 
amateurs  with  a  variety  of  top- 
quality  models  at  a  reasonable 
price. 

Recently,  when  I  needed  a 
new  tower,  my  thoughts  turned 
naturally  enougti  to  Rohn.  Get- 
ting out  their  catalog,  I  thumbed 
through  It  to  see  just  what  they 
had  to  meet  my  particular  re- 
quirements. After  a  few  minutes 
of  browsing,  I  decided  that  the 
48-foot  No.  25  Fold-Over  was 
Just  what  I  was  looking  for. 

Among  the  considerations  I 
had  in  mind  while  choosing  a 
new  tower  was  that  it  get  my 
beams  clear  of  adjacent  build- 
ings and  trees  but  not  be  so  tall 
as  to  stand  out  prominently 
from  its  surroundings.  As  a 
result,  1  concluded  that  it 
should  be  approximately  50  feet 
high.  And,  since  1  prefer  to  keep 
my  feet  firmly  on  the  ground,  it 
should  fold  over  so  that  work  on 
the  beams  and  rotor  could  be 
done  from  the  ground  or,  at 
most,  while  standing  on  a  short 
stepladder. 

I  also  felt  it  highly  desirable 
that  the  tower  be  easily  assem- 
bled and  disassembled  by  two 
people.  And  the  likelihood  that  I 
would  want  to  relocate  it  within 
the  foreseeable  future  meant 
that  it  should  be  readily  trans- 
portable, preferably  In  a  small 


pickup  or  van.  In  addition,  it 
should  be  rugged,  durable,  and 
easy  and  inexpensive  to  main- 
tain. And,  of  course,  it  should  be 
affordable. 

The  more  I  studied  the  Rohn 
catalog,  the  more  I  became  con- 
vinced that  the  No.  25  Fold-Over 
was  the  answer  While  I  had 
never  owned  a  Rohn  tower,  I 
was  quite  familiar  with  those 
used  by  friends  and  had  been 
very  favorably  impressed  by 
what  I  had  seen- 1  liked  the  way 
they  stood  up  to  everything 
from  hurricane  vjinds  in  my  na- 
tive Florida  to  severe  Nev^/ 
England  ice  storms. 

No.  25  towers  utilize  heavy- 
duty  1  V4-inch-diameter  #16- 
gauge  steel  tubing  for  side  rails 
in  a  12y2-inch  equilateral  tri- 
angular design  with  solid-steel 
zig-zag  cross  pieces,  entirely 
electrically-welded  and  fabri- 
cated by  precision  machines. 
There  are  8  zig-zag  steps  per' 
10-foot  tower  section.  Design 
and  construction  enables  No. 
25  towers  to  be  installed  at 
guyed  heights  up  to  200  feet. 

The  tower's  hot-dipped  zinc^ 
galvanizing  provides  protection' 
from  rust  and  corrosion.  A  mini- 
mum molten  zinc  coating  of  2 
ounces  for  every  square  foot  of 
surface  fuses  permanently  to 
the  metaL  becoming  an  actual 
part  of  the  steel  so  that  it  can- 
not be  separated.  Also,  the  tub- 
ular steel  used  in  the  towers  is 
coated  both  inside  and  out  to 
provide  protection  against  dete- 
rioration from  condensation 
and  moisture.  If  a  galvanized 
surface  becomes  scratched  or 
chipped,  the' surrounding  zinc 
actually  "heals  the  wound"  and 
continues  to  seal  out  corrosive 
elements. 

Double-bolted  joints  are  used 
to  join  tower  sections  forsturdi- 
ness  and  dependability.  The  No, 
25"s  strength  allows  it  to  be  self- 
supporting,  provided  a  house 
bracket  is  used;  it  can  go  35  feet 
above  the  bracket  under  normal 
conditions.  A  200-foot  No.  25 
tower  will  withstand  a  30-lb.-per- 
square-foot  wind  load— equiva- 
lent to  86.6  mph  true  wind 
velocity— when  guyed  and  in- 


stalled according  to  the  manu- 
facturer's specifications.  This 
includes  an  antenna  with  an 
area  of  6  square  feet  as  well  as  2 
transmission  lines.  Those  flg^ 
ures  made  me  confident  that  a 
48-footer  with  the  sort  of  anten- 
nas I  planned  to  use  should  be 
almost  indestructible  under 
typical  New  England  weather 
conditions. 

One  of  the  things  I  like  best 
about  the  No,  25  Fold-Over  is 
the  variety  of  mounting  options 
that  are  available,  covering  vir- 
tually any  situation  you're  ever 
likely  to  face.  In  addition  to  the 
more  or  less  standard  short 
base  section  for  concrete,  there 
is  a  hinged  version  for  mounting 
in  concrete,  hinged  and  non- 
hinged  base  plates  for  use  with 
concrete,  plus  mounts  for  flat 
and  peaked  roofs.  And,  also 
available  and  especialiy  handy 
for  Field  Day,  are  a  single  drive- 
in  base  and  a  base  plate  for  use 
with  drive  rods.  If  you  can't  guy, 
or  you  simply  prefer  not  to, 
there  are  several  sizes  and 
types  of  house-  and  eave-brack- 
ets  available.  In  my  own  case,  I 
decided  to  install  the  tower  at 
the  rear  of  the  barn  using  a 
house  bracket  for  support. 

in  choosing  a  location  for  the 
tower;  care  should  be  taken  to 
ensure  that  it  will  be  well  clear 
of  trees,  wires,  buildings,  and 
other  objects,  to  permit  a  free 
swing  of  the  hinged  portion  of 
the  tower  and  antenna.  If  guys 
are  to  be  used,,  the  location 
should  be  suitable"lor  placing 
four  guy  anchors  at  the  appro- 
priate distances. 

The  work  begins  with  the  dig- 
-ging  of  a  hole  30  inches  square 
by  approximately  36  inches 
deep.  After  spreading  a  couple 
of  inches  of  gravel  in  the  bottom 
of  the  hole,  attach  the^base  sec- 
tion to  the  first  10-foot  section 
"and  set  the  assembly  on  the 
gravel.  Then  spread  another  3 
inches  of  gravel  around  the  legs 
of  the  base.  This  allov^s  the 
tower  base  legs  to  extend  the 
required  amount  below  the  base 
of  the  qpncrete,  thus  allowing 
for  drainage  of  moisture  into  the 
gravel. 

Before  pouring  the  concrete, 
coat  the  base  section  over  an 
area  about  3  inches  above  and  3 
inches  below  the  space  where 
the  top  of  the  concrete  base  will 
be,  using  a  water-proof  asphalt- 
type  material.  It  the  tower  is 
situated  near  a  building,  be  sure 
that  the  base  is  set  so  that  two 
of  the  tower  legs  lie  In  a  plane 
perpendicular  to  the  wall  of  the 
building.  This  will  cause  the 
hinge  axis  to  also  be  at  right 
angles  to  the  wall,  and  the  tower 
will  fold  clear  of  the  building. 
With  the  base  set,  pour  the  con- 
crete around  it  and  check  its 
plumb  with  a  carpenter's  level 
on  one  or  more  of  the  legs  of  the 
tower.  The  top  of  the  concrete 
should  be  slightly  crowned  to 
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prevent  water  accumulation. 

It's  a  good  idea  to  allow  at 
least  three  days  for  the  con- 
crete to  harden  before  continu- 
ing to  erect  the  tower.  An  erec- 
tion fixture  or  gin  pole  will  make 
the  process  easier  and  faster, 
especially  if  you  decide  to  add 
one  or  two  additional  10-foot 
sections,  bringing  the  total 
height  to  58  or  68  feet. 

If  you're  doing  a  48-footer  like 
minO;  you  place  the  hinged  sec- 
tion atop  the  second  lO-foot 
section,  making  sure  the  ship- 
ping-tab bolt  is  closed  and  that 
the  hinge  is  positioned  on  the 
correct  side  of  the  tower.  Guy 
wires  (if  used)  are  then  installed 
on  the  guying  tabs  near  the 
hinge  point.  The  next  step  is  to 


align  and  bo/t  together  the  two 
pieces  of  the  boom  (lever)  sec- 
tion. The  boom  is  then  attached 
to  the  hinged  section.  Be  sure 
the  hinge  bolts  are  loosened 
before  you  attempt  to  fold  the 
tower  over.  !f  practical,  a  house- 
or  eave-bracket  may  be  used  at 
the  hinge  pomt  in  place  of  guy 
wires.  The  bracket  must  be 
placed  within  2  feet  of  the 
hinge  point. 

The  remaining  sections  are 
lifted  into  place  and  installed  in 
the  usual  manner.  Next,  the 
winch  and  cable  mechanism  is 
bolted  to  the  leg  of  the  lower 
tower  section,  just  below  the 
clevis  on  the  boom,  h  an  addi- 
tional 10-foot  tower  section  has 
been  placed  below  the  hinge 
section,  an  extra  pulley  must  be 


installed  just  below  the  clevis 
on  the  boom.  Finally,  the  cable 
must  be  secured  with  clamps 
and  a  wire  rope  thimble  to  the 
boom  clevis  and  to  the  winch. 

That's  all  there  is  to  putting 
up  a  Rohn  No.  25  Foid-Over 
lower.  The  installation  instruc- 
tions are  quite  simple  and 
straightforward.  Follow  them 
and  you'll  get  your  tower  up 
quickly,  easily,  and,  most  impor- 
tant of  ah,  safelyl 

Once  the  hole  is  dug  and  the 
base  assembly  is  installed,  two 
people  can  complete  the  job  in 
a  morning  or  afternoon,  includ- 
ing mounting  a  rotor  and  beam. 
Then  you  can  sit  back  and  enjoy 
operating,  secure  in  the  knowl- 
edge that   if  you   pull   routine 


preventative  maintenance  a 
couple  of  times  a  year  and  take 
prompt  care  of  anything  that 
crops  up  between  times,  you'll 
have  a  setup  that  should  pro- 
vide many  years  of  reliable  ser- 
vice. 

While  the  48-foot  No.  25  Fold- 
Over  tower  proved  just  right  for 
me,  it  may  not  be  what  you 
need.  In  that  case,  you  should 
check  out  the  other  versions  of 
the  No.  25,  as  well  as  the  many 
other  models  available  from 
Rohn.  For  more  information, 
write  Unarco-Rohn,  a  Division  of 
Unarco  Industries,  Inc.,  6718 
West  Plank  Road,  PO  Box  2000, 
Peoria  IL  61656.  Reader  Service 
number  LI2. 

Morgan  W.  Godwin  W4WFL 
BrattJeboro  VT 
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Vi/indows  at  the  higher  eleva- 
tions to  Midland,  El  Paso,  and 
Carlsbad,  For  the  NBVM  QSOs, 
we  are  carrying  a  GE  Microcas- 
sette  recorder. 

All  radio  systems  will  be  pow- 
ered directly,  without  the  use  of 
a  battery,  from  a  72-cell  solar 
array  which  weighs  four 
pounds.  Limited  night  opera- 
tions from  dark  to  bedtime  will 
be  powered  by  a  palm-sized 
nicad  battery.  Antennas  will  be 
half^wave  slopers  or  quarter- 
wave  radiators  against  quarter- 
wave  counterpoises,  as  most  of 
that  area  offers  a  very  poor  rf 
ground. 

On-the-air  operations  v^/ill  oc- 
cur according  to  the  following 
schedule,  beginning  as  early  as 
midday  Sunday;  listen  for  CO 
NBVM  from  K5SBU  on  NBVM, 
SSB,  and  CW. 

0600CDT/1100UT 
0700  CDT/1 200  UT 
0900  C  DT/1 400  UT 
1000  CDT/1 500  UT 
1100  CDT/1 600  UT 
1230  CDT/1 730  UT 
1500CDT/2000UT 
1700CDT/2200UT 
1900CDT/OOOOUT 
2000CDT/0100UT 
2100CDT/0200UT 


14,235  kHz 

7,195  kHz 

14,235  kHz 

28,85  kHz 

21,385  kHz 

7,195  kHz 

21.385  kHz 

14,260  kHz 

14,385  kHz 

21,385  kHz 

14,250  kHz 

The  first  Texas  NBVM  sta- 
tion, Bob  W5GEL(VV5BT),  will  be 
on  frequency  to  coordinate,  as 
his  time  allows.  We  would  be 
pleased  to  QSO  with  any  mode 
andVt/Ml  listen  carefully  for  other 
QRP  stations  and  DX  stations. 
All  NBVM  stations  should  be 
prepared  to  tape-record  QSOs; 
send  the  tape  with  your  QSL  If 
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we  can  find  our  tape  of  the  QSO, 
it  will  be  recorded  on  the  blank 
side  of  your  tape  and  returned. 
The  signal  from  K5SBU  will 
be  very  weak,  so  tune  slowly. 
Ten  minutes  after  the  schedule 
time,  if  we  do  not  have  a  QSO, 
we  may  QSY  to  the  QRP  CW 
calling  frequency  for  that  band 
(60  kHz  up  from  the  bottom  of 
each  band).  QSL  to  address 
below- 

C.  Richard  Hoffman  K5SBU 

Box  1600 

Corpus  Christ!  TX  78403 
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I  found  this  editorial,  V^ayne 
Green's  Lair {VH PER,  Vol.  1,  No. 
5,  September,  1963,  Comaire 
Electronics,  Ellsworth  Ml),  writ- 
ten some  time  ago  by  Doug 
DeMaw  {Senior  Technical 
Editor,  ARRL)  and  thought  you 
might  be  interested. 

Wayne  Green's  Lair 
The  trip  would  not  be  complete 
without  a  visit  to  '73  Acres"  in 
Peterborougn.  N.H.  Never  before 
have  we  been  greeted  with  such 
hospitaiity  and  'riendiiness.  No 
one  should  sojourn  through  N.H, 
without  meeting  this  dedicated 
man,  his  wife,  and  his  staff,  who 
have  completely  thrown  them- 
selves into  the  cause  for  im- 
proved amateur  radio  conditions. 
We  enjoyed  our  overnight  stay  a( 
W2NS0.  A  personally  prepared 
waffle  brea)<fast,  by  the  "Ed." 
himself,  with  New  Hampshire 
pure  maple  syrup  and  all  the  trim- 
mrngs  and  garnished  with  a 
vigorous  discussion  related  to 
the  con!rovsrsial  matters  of  the 
day  (which  are  destined  to  affect 
all  ham  radio  operators)  was  very 
invigorating. 


For  many  months  I  have  tried 
to  understand  this  man  Green's 
motives  and  his  attachis  on  other 
publishers  and  organizations, 
but  until  I  met  this  guy  face  to 
face,  I  could  not  propyrly  evalu- 
ate his  thoughts,  I  am  convinced 
through  seeing  the  results  of  his 
pubJishinc  house  efforts,  listen- 
ing to  his  explanation  of  his  con- 
victions, and  hearing  him  relate 
his  hopes  for  the  ham  fraternity 
and  its  future,  that  he  is  neither 
vindictive  nor  radical.  He  be- 
lieves in  what  he  is  doing,  and  is 
willing  to  fight  for  those  who 
share  his  beiiefs. 

Wayne's  empire  Includes  a 
mountaintop  location  a  few  miles 
distant  from  his  main  facility,  . 
which  is  composed  of  numerous 
sky  Vk/ires,  a  farm  house  and  a 
magnificent  125'  tower  support- 
ing 96  elements  on  2  meters. 
Along  v;ith  all  this,  a  mountain  of 
radio  gear  reposes  in  the  "shack" 
and  is  presently  being  assem^ 
bled  into  operating  positions  of 
one  kW  denomination  for  all 
bands.  ^  -.. 

All  in  alL  we  were  mighty  glad 
to  meet  Wayne,  his  charming 
XYL,  and  staff.  They  are  truly  a 
wonderful  group.  Don't  miss 
stopping  at  Peterborough  when 
you  are  in  that  area. 

1  have  been  reading  your  mag- 
azine since  its  beginning,  and  1 
even  went  on  the  73  trip  to 
Europe,  1  still  think  you  are  one 
of  the  good  guys. 

Wm.  Edwards  K8DNV 
Bellaire  Ml 


GUATEMALA  V6 


One  of  my  favorite  pastimes 
is  handling  traffic  from  the  nets 
as  fast  as  1  am  able.  Although 
the  messages  that  are  handled 
are  of  the  health  and  welfare 
type,  there  is  a  certain  amount 
of  satisfaction  which  one  gains 
in  being  able  to  deliver  the 
message  in  the  least  amount  of 
time.  Until  recently,  the  prac- 
tice did  not  appear  too  impor- 
tant, but  after  several  proddings 
by  my  fellow  hams  on  various 
nets,  1  agreed  to  jot  down  the 
details  of  the  contact  that  took 
place  during  the  Guatemala 
earthquake  in  1976. 


Without  any  doubt,  a  major 
part  of  the  credit  for  saving  lives 
and  organizing  the  rescue  effort 
during  the  disaster  is  due  to 
that  very  fine  group  of  amateurs 
that  carried  the  greatest  load  in 
and  around  GuatemaJa  City, 
Our  efforts  at  the  time  were 
devoted  to  assisting  wherever 
we  could  and  fitting  into  any  cir- 
cumstance where  help  was 
needed.  For  a  time,  the  traffic 
was  picked  up  from  the  Inter- 
state  Net  on  seventy-five  in  the 
evening  and  relayed  to  the 
Guatemala  Cfty  stations  the 
first  thing  the  following  morn- 
ing. Many  nets  were  utilized  to 
ensure  the  most  expeditious 
handling  of  the  traffic. 

During  thi^^^+kne,  not  very 
many  minutes  passed  when 
there  was  a  lack  of  traffic.  On 
February  14,  1976,  an  amateur 
station  in'  Peru,  0A4CYC, 
called.  It  seems  that  Maria 
0A4CYC  had  tried  for  several 
days  to  secure  information  on 
two  sisters  in  Guatemala  City 
and  had  probably  monitored  the 
traffic  being  passed  on  to  the 
Guatemala  City  station,  TG9DF, 
which  she  was  unable  to  hear. 
After  gaining  our  attention  and 
the  verification  of  callsigns, 
Maria  asked  for  our  help. 

After  trying  for  the  previous 
threfe  days  by  telephone  and 
wire  services,  Maria  wanted  to 
know  if  it  would  be  possible  to 
secure  health  and  welfare  infor- 
mation on  the  two  sisters  who 
were  in  Guatemala  City.  On 
securing  the  details  from  Maria 
in  Peru,  the  information  v^as  re- 
layed Immediatefy  to  Don 
TG9DF.  He  recognized  the  loca- 
tion where  the  two  sisters  were, 
or  would  be,  in  the  city  and  indi- 
cated that  he  would  try  to  reach 
that  point  via  the  local  tele- 
phone system.  In  less  than  five 
minutes,  Don  had  the  answer 
for  Maria;  'The  two  sisters  were 
not  injured,  were  feeling  fine, 
and  were  working  hard," 

That  message  was  relayed  to 
Dayton  OH  and  then  to  0A4CYC 
in  Peru  within  eleven  minutes  of 
the  moment  the  message  was 
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received.  This  was  amateur 
radio  in  action,  and  a  small  ex- 
ample of  the  real-life  drama  that 
can  occur. 

This  short  experience  of  mine 
would  not  even  have  been  in 
print  had  it  not  been  for  my 
friends  and  feliow  amateurs 
who  pointed  out  that  the  bene- 
fits afforded  by  amateur  radio 
would  be  far  greater  if  the  story 
was  put  in  print. 

Paul  Weiger1,Jr,W8TH 
Centerville  OH 


D 


NEEDED  LESSON? 


I  had  no  complaints  about  Bill 
Pasternak's  Looi^ing  West  col- 
umn until  now,  but  since  he 
went  over  to  the  Int'l  HFers 
Headquarters  and  was  bap- 
tized, it  seems  to  nne  that  he 
may  be  needed  more  in  their 
Fox  Tango  Newsletter  than  in 
73.  These  people  haven't 
changed  a  bit— they  still 
espouse  and  promote  illegal, 
scoff  law  bootlegging  outside  of 
the  CB  band.  But  I  guess  even 
Pasternak  is  no  exception- 
California  is  a  veritable  hotbed 
of  illegal  activity— must  go 
along  with  the  kook  philoso- 
phies prevalent  out  there  in  the 
Land  of  the  Cults. 

CB  neighbors  of  mine  are  in 
receipt  of  several  letters  from 
various  printing  callbooks 
(phoney  calls  and  first  names 
only,  of  course)  and  operating 
QSL  card  bureaus  out  of  PC 
boxes.  For  anywhere  from  two 
to  ten  dollars,  you  can  get  a  2 
Echo,  19  Whiskey,  TCN66,  or 
whatever  happens  to  be  in 
vogue  at  the  moment,  plus  your 
QSL  cards  forwarded  to  your 
QTH  monthly!  Neat. 

What  1  can't  understand  is 
how  some  of  them  can  "guaran- 
tee"  that  the  FCC  will  leave 
them  alone  "if  they  use  their 
Echo  call  and  only  operate  on 
certain  frequencies."  Another 
club  claims  that  they  have  "ad- 
vance notice"  when  the  FCC  is 
going  to  appear  in  a  given  area! 
Is  the  FCC  really  cooperating 
with  these  bandits? 

Another  thing  I  fail  to  under- 
stand is  why  the  FCC  can't 
seem  to  find  these  people,  even 
though  the  same  ones  are  on 
the  air  every  day,  day  in  and  day 
out,  and  talk  for  hours!  Even  an 
idiot  could  drive  up  to  their  door 
with  a  simple  receiver  with  no 
S-meter! 

At  least  {so  far)  most  of  the 
nitwits  have  had  the  good  sense 
(or  are  afraid)  to  stay  out  of  the 
10-meter  ham  band.  But  I'd  like 
to  see  the  FCC  legalize  27.4  to 
28.0— //?e/7  "^superior"  ones 
would  surely  move  into  ten. 
There  is  a  certain  type  of  CBer 
who  just  has  to  operate  ille- 
gally, even  if  there's  no  reason 
to.  This  type  will  eventually  take 
over  and  ruin  what's  left  of  ham 
radio. 


Frankly,  Tm  hoping  that 
WARC  '79  will  give  all  our  ham 
bands  to  the  minority  countries. 
It  might  teach  the  whole 
damned  bunch  of  us  a  much- 
needed  lesson! 

William  L.  Harris  KN9F0V 
Lafayette  IN 


ASHAMED 


This  isn't  really  a  letter  to  the 
editor,  but  I  thought  you  should 
know  that  Stan  Jopek  K2JQT 
passed  away  on  April  13,  1979. 
Stan  was  40  years  old  and  in  ex- 
cellent health,  but  he  had  a  sud- 
den fatal  heart  attack.  He  leaves 
his  wife,  Joan,  and  four  teenage 
children,  Stan  was  very  active 
on  six  meters  in  the  past^  and 
was  more  active  recently  on  2 
FM  as  the  owner/operator  of  the 
.07/.67  repeater  in  Fredonia  NY. 

As  tragic  as  Stan's  sudden 
death  was,  subsequent  events 
were  repulsive,  and  they  were 
the  reason  for  this  letter.  One 
day  after  his  death,  while  the 
family  and  friends  were  at  the 
funeral  home,  someone  broke 
into  the  .07/.67  repeater  site  and 
stole  the  entire  machine  and 
backup  systems.  The  totai  value 
of  the  loss  was  over  $3800. 

What  I  find  most  repulsive  in 
this  is  that  the  theft  had  to  have 
been  done  by  hams.  The  .07/.67 
repeater  was  located  In  a  re- 
mote area,  and  very  few  people 
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even  in  amateur  circles  knew  its 
exact  location.  It  was  located  in 
a  building  along  with  several 
other  commercial  repeaters  and 
transmitters  which  were  much 
more  valuable,  less  traceable. 
and  much  more  portable.  These 
units  were  not  touched.  The 
thieves  were  thorough.  They 
even  searched  out  the  manuals 
for  the  2-meter  gear  and  took 
them  also;  they  pig-tailed  off  the 
power  leads,  took  the  input  tags 
for  identification,  and  even 
taped  up  the  leads  to  the  stand- 
by batteries. 

A  four-wheel-drive  vehicle 
was  used,  and  at  least  two  peo- 
ple carried  the  6'  high  19"  rack 


over  the  muddy  ground  to  the 
vehicle.  The  theft  is  being  in- 
vestigated by  the  Chautauqua 
County  Sheriff's  Department, 
and  any  information  should  be 
forwarded  to  them  at  (716)-672- 
5151,  The  Spectrum  1000  serial 
number  is  0219. 

I  feel  confident  that  a  theft  of 
this  magnitude  and  perfidy  will 
be  solved.  I  only  hope  that  the 
persons  responsible  are  appre- 
hended by  the  authorities  rather 
than  members  of  the  repeater 
club.  This  is  the  first  time  I've 
ever  really  been  ashamed  of  be- 
ing a  ham. 

Ron  Warren  WA2LPB 
Fredonia  NY 


JUST  GETTING  ON  THE  AIR? 

See  AdirsndaGk  for 

D  New  Equipment 

D  Used  Gear 

D  Friendly  Advice 


®DSEIKi»m 


Radio 
Supply 

185-191  West  Main  Street  •  P.O.  Box  88 
Amsterdam.  N.Y.  12010  Tel.  (518)  842-8350 
Just  o  minutes  from  N.Y.  Thruway™  Exit  27 


ilTTV 


mode 
eo/y 


TR-128 

NEW 

FROM 

FLESHER 

*RTTY  REGENERATIVE 
BAUD  RATE  CONVERTER 

TTL  compatible  connections  for  direct  l)ool<-up 
to  the  TU-170,  also  adaptable  to  other  units. 

'*'  Five  standard  baud  rates 
IV  Stable  cryslai-comroiled 
Qsciilatar 

<•  1 28  Character  storage  capacity  with 

storage  status  meter  to  show  buffer  fill 
'*'  Continuously  variable  character  rate 

Wired  $239.95  Kit  $169.95 

Flesher  products 


TU-170 

TERMINAL 
UNIT 


Connect  to  your  receiver  speaker,  transmitter 
microphone  jack,  and  teletype  machine  and 
you're  on  ttie  air.  Ideal  for  HF  and  VHP  auto 

start  operation. 

■^  Autostat  with  threshold  control  and 

solid  state  relay 
^  Stable  audio  frequency  shift  oscillator 

produces  phase  coherent  sine  wave  tones 
^  TTL  compatible  inputs  and  outputs  for 

auxilliary  equipment 
trnt  High  fevel  output  for  scope  tuning 

WIRED  S234. 95  KIT  $159.95 

the  critics  choice! 


^     Flesbes  •eRP..::L-=i. 


P.O.  Box  976     Topeka,  Ks.  66601     913/234  0198 

Add  $3.00  tor  postage  and  handling. 
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The  LEADER  In  the  Northwest! 


ATLAS    •    ICOM    •    KENWOOD    •   YAESU 


Come  to  ABC  Communications  today  for  the  best  solution  to  your 

particular  communication  requirements,  whether  they  be  Amateur, 

Two-way  Business  Band,  VHP  Marine  or  Police  Scanner. 


DENTRON  MT^3000A 
Deluxe  Tuner 


DENTRON  160-10  AT  (not  shown) 
Suoer  Tuner 


Kenwood  7625 
2m  FM  Transceiver 


YAESU  901  DM 


We  also  handle  Wilson.  Cushcrafl,  Hy-Gain,  Antenna 
Specialists,  KLM.  elc. 

Attention  Washington  residents:  Come  on  in  for  ex- 
cellent service  In  our  complete  Communications  Repair 
Shop. 

Write  or  call  for  SPECIAL  tower,  rotor,  antenna  package! 
Tri-Ex,  Rohn,  Wilson  Towers.  Shipping  Info:  F.O.B.  Seattle 
via  UPS,  trucit,  or  parcef  post. 

Washington  residents  add  sales  tax. 


COMMUNICATIONS        ^mq 

17550  15TH  AVE.  WE,  O  SEATTLE,  WASH.  93155  «  (20&)  364-3300 


Yaesu  FT101ZD 
Other  locations:  (Walk-in  customers  only)  ®  Beilevue  -  12001  N.  E.  12th  ®  Everett  —  4610  Evergreen  Way  •  Open  Men-  thru  Sat 


RESETTABLE  TO  EXACT  FREO.-BASE  TUNED  WITH  LOG 
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ANTE€K,  INC 


BOX  415 

RT.  1 

HANSEN^   IDAHO 

(208)42:^-4100 


[itiastHcnaroe 


83334 


VfSA^ 


The  model  MT-l  Mobile  Antenna  tunes  3.5  to  30 
MHz  Incfuslve.  750  WATTS  for  HAM  BANDS, 
MILITARY,  MARS,  MARINE,  and  C.B.  Center  Load- 
ed for  high  efficiency.  EXACT  RESONANCE.  FULL 
OUTPUT  from  Finals.  Base  tuned  with  logging 
scale  and  correlation  chart  from  logging  scale  to 
Freq.  Max.  length — I  16  inches  at  3.5  MHz  Min. 
Iength^92.5  inches  at  30  MHz.  3/8  x  24  Std.  Mt. 
SEE  AT  YOUR  LOCAL  DEALER  OR  ORDER  DIRECT 
$1  19.95  EA. 

DEALERS— (Inquiries  invited) 
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Clegg  Communkations 
Lancaster,  Pennsylvania 

Quement  Electronics 
San  jose,  Catlfomia 

Ross  Distributing 
Preston,  Idaho 

Omar  Electronics 
Durand,  Michigan 

Burghardt  Amateur  Center 
Watertown,  So.  Dakota 


Con[ey  Radio 
Billings,  Montana 

Radio  World 
Oriskany,  New  York 

C-Comm 

Seattle,  Washington 

Colvllle  Amateur  Supply 
Colville,  Washington 

Cohoon  Amateur  Supply 
Santa  Maria,  California 


LESS  THAN  1.5  VSWK  (ENTIRE  TUNING  RANGER 


CoaxProbe 


Coaxial  RF  Probe  for  Frequency  Counters  and 

Oscilloscopes  That  Lets  You  Monitor  Your 

Transmitted  Signal  Directly  From  the  Coax  Line. 


°  $9.95 

plus  1.00  postage 

FINALLY!  A  RF  PROBE  that  lets  you  con- 
nect into  your  coax  cable  for  frequency 
measurennents  and  modulation  v^aveform 
checks  directly  from  the  transmitter. 
JUST  CONNECT  THE  CoaxProbe*  into 
your  transmission  line  and  plug  the  output 
Into  the  frequency  counter  or  oscilloscope. 
Insertion  loss  is  less  than  ,2db  so  you  can 
leave  it  in  while  you  operate. 
A  NECESSITY  IN  ANY  WELL-ORGAN- 
IZED HAM  SHACK,  the  CoaxProbe* 
eliminates  "jerry-rigging"  and  hassles 
when  tapping  into  the  coax  line  is  desired. 
A  SPECIAL  METHOD  OF  SAMPLING 
keeps  output  relatively  constant  with  a 
wide  variation  of  power.  Power  output  of  8 
watts  gives  .31  v  out,  while  800  watts  will 
give  1 .8v  out.  (rms  3-30  mhz.)  2000  watts 
PEP  rating  too! 

•Trademark  of  EagJe  Electronics, 


^ 


> 


^^ 


USE  IT  ON  2  METER  RIGS  TO  ADJUST 
FREQUENCY.  The  CoaxProbe*  has  a  range 
of  1.8  to  150  mhz. 

MONITOR  YOUR  MODULATION 
WAVEFORM.  With  an  oscilloscope  of  pro- 
per bandwidth,  you  can  check  your 
modulation  for  flat-topping,  etc.  Ideal  for 
adjusting  the  speech  processor. 
NOW  YOU  CAN  MONITOR  SIGNALS 
when  connected  to  the  dummy  load, 
eliminating  unnecessary  on-the-air  radia- 
tion. 

AVAILABLE  FOR  THE  FIRST  TIME  TO 
AMATEURS.  Try  it  for  10  days.   II  not 
satisfied,  send  it  back  for  refund  (minus 
shipping  charges). 
Order  today  from: 

Eagle  Electronics 

Box  426  D,  Portage,  Ml  49081 
Michigan  Res.  Add  4%  Sales  Tax 


cpp  \^J 
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MINI  MODULES  4  i       J 


PLUG  IN  ASSEMBLIES  TO 


'^^^ 


RT  YOUR  PROJECT  &  POCKET 

SROAOBANOraO  R*"  1  Q2 VeT  MIXERS 

AMPLIFIERS  L     -'h  8.  k       A  CONVERTER 

%,-^  IF         ^      ^^ 

AMPLIFIERS 

COMPRESSIVE  AUDIO  PREAMPL!F(ER 


Q3 


SEND 
FOR 
YOUR 


P- 


"^DESIGN   MANUAL  A  ,^  h44 

S.     CATALOG_      L        ^ 


HFT  INC 


t58  WEST  9th  ST 


CD 


DEER  PARK      NY 


_ll72;gy 


p     TO  SPEAKER   n 
'^  S  OHM         ^-^ 


r 


V. 


SECOND  ANNUAL  LITTLE  flOCK 
HAM-A-RAMA 

Aug,  4&5J979 

9:00  a.m.  to  6:00  p.m.  Saturday 

9:00  a.m.  to  2:00  p.m,  Sunday 

(Dealers  may  set  up 

Friday  evening) 

ARKANSAS  STATE  FAIRGROUNDS 
LITTLE  ROCK,  ARKANSAS 

t    Dealer  displays  in  air-conditioned  btfilding 
t   ARRL-approved  hamfest  with  ARRL  booth  in 

display  building 
y    ARRL  iorum  and  MARS  meeting 
t   GFant  flea  marKei,  S2  per  parking  space 
t    Party  Saturday  night  '—-^ 

i:   Covered  flea  market  area  in  case  of  rain 
t   No  commercial  dealers  in  flea  market  area 
^   RV   hookups   on   fairgrounds   and   two   KOA 

campgrounds  within  20  miles 
t   Hamfest  located  2  miles  west  of  1-30  on  Roose- 
velt Road 
i   Talk-in  on  U6.34/.94 
^    Hourly  door  prizes  pfus  2  major  prizes 
V    For  further  information  contact: 

Morris  Middleton  AD5M 
19  Elmherst  Drive  Dept.  B 
..Little  Rock.  Ark.  72209 
Phone  (501  )-568-0938 


■> 
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Key-)^  Ele<trenks 


^m> 


Full  ASCII  Professional 
Keyboard  Kit,  Model  756 
Model  7  56  Keyboard  Kit. 
Mode-I  701  rusiic  Enclosure 
Modei  70Z  Steei  Inclosure 
INTEGRATED  CIRCUITS: 

S\764 7 7N Complex  Sound  Gen    S2  ^5  Z  S5  50 
CA3  140  Op  Amp  .  GO 

CA3?40Dijal  Op  A.t^p  S!    10 

uAS55   Timer.  .  <1S 

SOCKETS; 

Spin  Low  profile        !5        8/%  I  00 

J  4  pin  Low  proline  .19        6  $1  00 

l6pJn  Lowprofde  £2         5- S  I  00 

Tr^nsi<i:or    Socker  I?      tO-Sl  00 

FREE    CA3  140  v.uh  orders  of  SS  00  or  morr 
Please  rnclude  Si  00  lor  postage  arc  r>anc!ling 

N.Y.S,  Residents  A<Jd  4%  Sales  Tax 
Send  to;         Key  Etectronlcs 
P.O.  Box  3506 
Schdneotady,  NY  12303 


,^K14 
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Ham  Help. 


If  anyone  has  a  Heathkit 
HW-20  Pawnee  (2m  AM  tunabie 
xcvr>that  is  physically  complete 
but  not  necessarily  operating,  I 
am  interested  in  purchasing  it. 
Please  state  whether  or  not  the 
manual  would  be  included.  I  will 
be  happy  to  pay  shipping  via 
UPS. 

Wm,  C.  Aycock  WB5YEE 

257  Belair  Dr 

Pearl  Ml  39708 

Our  radio  club  has  been  given 
an  old  US  Coast  Guard  receiver, 


model  R-649/UR,  made  by  Halli- 

crafters.  Can  anyone  help  me 

find  a  schematic  for  it?  Thanks. 

Thomas  DlckWA9QDZ 

2851  Wayside  Dr. 

EvansvilleIN  47711 

I  desperately  need  the 
schematic  for  a  Hy-Gain  UHF 
4-channel  pocket  scanner.  Any 
help  would  be  most  appreciat- 
ed. 

Dennis  Leinonds  WB4QCD 

PO  Box  194 

Estill  Springs  TN  37330 


I  have  a  0-500-MHz  frequency 
counter  made  by  Northeastern 
Engineering,  Inc.,  Model  14-20C. 
The  counter  is  a  large  unit, 
about  75  lbs.  and  tv/o  feet 
square  with  tube-type  design  us- 
ing nixie  tubes  for  the  frequency 
readout.  I've  been  trying  to  find 
a  manual  for  this  gear  with 
no  success  thus  far.  Fair  Radio 
Sales  can  offer  a  schematic  but 
no  manual.  Can  anyone  out 
there  help  me?  Any  effort  would 
be  greatly  appreciated.  Thank 
you. 

R.  W.  Bowyer  KA4DTP 

7335  Sunnybrook  Dr. 

Roanoke  VA  24019 

i  bought  a  Kenwood  TS-520S 


and  have  never  felt  like  I  have 
the  tune  adjustment  right  for 
best  resonance  of  the  final 
6146BS.  The  book  furnished 
isn't  too  clear.  Could  anyone 
help  me  by  explaining  the  prop- 
er procedure  for  adjusting  this 
rig? 

A.  E.  Farreil  KA5DFV 

4324S.E.  18 

Del  City  OK  73115 

I  would  like  to  know  what  the 
boom  length  and  element  spac- 
ings  are  on  a  TA-33  Jr.  Mosley 
triband:  The  moving  company 
lost  my  boom. 

Hubert  J.  Harlow  KA5C0S 

1812  Arnold  Palmer 

El  Paso  TX  79935 


ONE  FEEDUNE— MULTIPLE  ANTENNAS— NO  WIRES 

WITH  INLINE  "wireless"  coaxial  relays  you  can  expand  your 
antenna  system,  adding  nothing  but  antennas. 

IN  LINE'S  exclusive  coaxial  coupler  at  the  radio  energizes  a  weather- 
proof relay/s  mounted  on  the  tower,  pole,  tree,  or  wherever  the  anten- 
nas are  via  any  length  coaxial  cat)le.  Using  more  than  one  antenna  iets 
you  reach  out  further  because  you  can  Instantly  compensate  for 
changes  in  propagation  or  signal  path  conditions.  You  can  also  change 
bands,  or  polarization,  or  phase  arrays.  You  can  elinninate  a  rat's  nest  of 
wires.  Idea!  for  apartment  dwellers. 

INLINE  relays  are  in  constant  use  worldwide,  in  more  than  100  coun- 
tries, in  any  conceivable  climate,  by  Amateurs.  International  News  Ser- 
vices, Embassies.  Cable  TV,  Government  Agencies,  Airlines,  Etc.  where 
reliable  communications  is  a  must. 
Two  position  relays 
Type  1  or  DC  to  550  MHz 

Type  103  20  to  550  MHz 

Type  105  1.5to180MHz 


2000  W  PEP    $31.45 
1 000  W  PEP    43.45 
2000  W  PEP    53.45 


Three  position  relays 

Type  1013*  DC  to  550  MHz  2000  W  PEP    48.45 

Type  1033     20  to  550  MHz  1 000  W  PEP    60.45 

Type1053    1,5  to  180  MHz  2000  W  PEP    70.45 

'(rot  "wJreiess"  comroKed  —  use  1  wire  -!-  Gnd.) 
Literature  and  application  data  on  request. 
//  not  in  stock  at  your  dealer  order  direct 

Prepaid  orders  shipped  free  via  UPS  only  in  USA 

INLINE  INSTRUMENTS.  INC.  .^139 

Box  473,  Hooksett,  N.H.  03106        Tel.  (603)  622-0240 


Signaf  &  ConLro) 


MASTERCHARGE  accepted 


1  need  a  relay  coil  for  a  Cen- 
tral Electronics  20-A  SSB  ex- 
citer. Please  give  price. 

OderiGatlinW4MEM 

R#1,  Box  279 

Kilien  AL  35645 

I  need  ttie  schematic  for  an 
old  Hallicrafters  receiver,  modei 
number  SX77A  or  S-77A.  Can 
anyone  help? 

P.  B.  Bjorklund 
1075LOS  Altos  Ave. 
Los  Altos  CA  94022 

\  need  a  Tempo  One  external 
vfo. 

Keith  H.  Gilbertson  WBOLXM 

-.  Rt.  #4,  Box29A 

Detroit  Lakes  WIN  56501 

I  would  like  to  arrange  a  CW 
15  meter  QSO  with  a  Vermont 
ham  in  order  to  complete  my 
WAS. 

Bob  Cent  WB7UNW1 

..     USPHS 

Rocky  Mtn.  Lab 

Hamilton  MT  59840 


RT-524M  TRANSCEIVER 

Covers  136.00  to  149.95 
Mtiz  In  50  Ktiz  crysial-con- 
trolled  sieps;  15  watts 
output.  Has  volume  and 
squeich  controls;  requires 
27  VDC  6  amos-  With  tubes 
8156.  2/8102,  6/6CW4, 
and  2/7587.  0/A  size: 
6-3/8x3-1 /2x1d:  10  lbs- 

sh.  Used,  no  covers $54.95 

R-390A/URR  RECEIVER:  2  1o  32  Wlhz  AM  in  1 
Khz  steps;  mechanical  lifters.  Used  reparable    $295 

Checked  $450  Manual  $12.00 

VACUUM  VARIABLE  CAPACrTOR: 
50-2000  pf,  3  KV,  Right-angle  manual  tunc  drive  with 
1/4''-3/8"dia.  shaft.  On  5-3/4"x3-1/4"x3-3/4"  mount 
bracket,  0/A  10-3/4x3-1/4x5,  9  lbs,  sh,  #C818/WRT, 
Used    $75.00 

7.5  KV  VARIABLE  CAPACITOR:  55  420  pt 

single  section;  0.22"  air  gap.  13-1/2x3-1/2x6-1/2" 
plus  2-1/4x3/8"  dia.  shaft  #7765118  .  $23.00 
EIMAC  SK610/JOHNSON  124-110  socket 
^  Chimney  for  4X150/4CX250,  usee  .  $9.00 

Use  your  Visa  or  Masrerc^arge  cares. 

All  Prices  F. OB.  Lima,  Ohio.  Please  A-iow  for  Shipping. 

Send  1or  FREE  Copy  of  fJEW  Calalop  79! 

Address  Depl  73        •  Phone  419/227-6573 


FAIR   RADIO   SALES<^F1 

I01«  E.  EUREKA  •  Box  1105  •  LIMA,  OHIO  •  45»02 


NOW!  NOW!  NOW!  NOW!  NOW! 

The  ultimate  answer  for  eliminating  the 
damaging  effects  of  antenna  weight  on 

your  rotor it's  the 

"UDM  THRUSTOR" 

•  Ris  any  taper  tower  or  can 
be  used  with  flat  top. 

•  Accepts  1  V< "  mast  pipe 

•  All  steel  construction. 

•  Utilizing  precision  ground 
St  hardened  ball-type  thrust 
bearing. 

•  Comes  ready  to  install. 

•  Eliminates  the  damaging 
effect  on  your  rotor. 

•  Shipped  prepaid  UPS 
(U.SJV.) 

•  Check,  cash,  money  order. 
Visa,  MasterCharge. 
£49.95  complete, 

•  Also  available  for  T'  mast 
pipe  for  $59,35 

UDM  ENTERPRISES  ►'Uio 

P.O.  Box  2037,  Sandusky,  Ohio  44670 


-^ 


THE 

CRITIC'S 

CHOICE 


#'..^'' 


^  .-^<  ^'^ 


DM-170 

Active  Filter 
Demodulator 


■'e  tu  -j-j  rPY 

$44.35  Kit     S66.95  Wired 


Flbsih  COtP. 

P.O.   Box   976 
Topeka,  Kansas  66601 


(913)   234-0198    ^F5    | 
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f^  Reader  Service— see  page  21  r 


P.O.  Box  4430 M  Santa  Clara,  CA  95054 

r  will  call  only:  (408)  988-1640 


RCA  Cosmac  Super  E[f  Computer  S1 06.95 


Compare  features  tKlG«a  fUJ  deEHfr  l-::  buy  any 

the  marvel  tcc^y  Ihst  fiss  2\\  ■n=  liFjiraUli  Sb^-r- 
;,;s  cfms  Super  Fiflci^lElt^  =v  Tntlk:>:r 
E!f  is  a  s^^M  s  ■ ;'"  t:card  ■  ,,  '-i  ih^l  ^ j?s 
manv  hig  riifiijs  ■  is  ^ii  rxc^ilent  :i:  ^iTJiiref  -"jr 
•ra'ning  and  '•y  leamj  crcQiam-ina  ^Ih  us 
macrme  '-i-^uaT-  ind  yst  it  is  easily  ejtpanded 
vr.ih  additional  memory.  Tiny  Basic,  ASCII 
Keyboards,  video  character  gboeraiion,  etc. 
The  Soper  Elf  includes  a  RDM  rnonicor  lor  pro- 
gram loading,  editing  and  execution  willi  SINGLE 
STEP  for  program  debogging  whicfi  is  \\o[  in- 
cluded in  others  at  Ihe  same  price.  With  SINGLE 
STEPvou  can  sesitic  microprocessor chiD  opera- 
lino  itn  tne  unique  Ouest  addr&ss  an.:  z-h-s  L-.s 
d  :  .  y'S  before,  durmg  and  after  sxroulinq  m- 
s"  .:  ons.  A'sc  CPU  iicdeandinst'u.lKJiisycte 
ar^:  ci^cccfec  aod  d  spiayec  cr  eight  LEL'iFi^^Btor 
amp5- 

An  i^CA  1SG '  video  t/raphics  ci'p  flluv^^  prv^lo 
CPM-^ec!  !t:  i ;;  jr  o^W  I  '•  *il  ^-  an  *r!5.t(F?n3:rf  vidao 
T::j;a-ar  tc  1:^  punlnr^E  i^^  gan^K  Thcrr  a  a 
Speaker  system  ncluded  'ar  v^iMirl^  juiir  ow" 
""jsic  G"  uL  y  I"- any  YiuSiC  projira^n  alr^jiiy 
■vnusn.  The  siJHrtxer  amj^lsiicrmay  also  be  i.ised 
i:o  {jnve  relays  lor  :cnirol  purposes 
A  24  Key  HEX  keyboard  includes  16  HEX  keys 
plus  load,  reset,  run,  wait,  input,  memory  pro- 

Super  Expansion  Board  with 

This  is  truly  an  astounding  vatue!  This  board  lias 
been  designed  to  allow  you  to  decFde  how  you 
wart  It  optioned.  The  Soper  Exparjston  Board 
comes  with  4K  of  Iqw  power  RAM  lully  address- 
abif  ar^y.vlier*  p-i  S4K  ".vith  buitf-in  me  ^  p  .-■ 
■ect  enc  a  cassette  interface,  Prcvi<  ive 

beer,  made  fc-  ^'  ■  "Sier  options  vn  :ha  same 
board  ana  \i  tits  ri3i-y  into  tiie  har-^ivo. ,  t 

aiongsiCfiitie  Supef  Elf  The  board  m^l... .  ^,..1  ^ 
tor  jp  to  5K  oi  EPROM  (2708.  2758.  d/Td  c*  :i 
27 '6!  and  isfuliy  socketed.  EP^^C^'  "an  be  jjsea 
'or  tte  rncnjtor  and  Tir  y  Basic  or  c'lsr  purposes . 
A  IK  Super  ROM  Monitor  S19.95  is  available  a 
3n.  on  board  option  in  2708  EPROM  w.'ucn  has 
been  preprogrammed  with  a  program  loader, 
editor  and  error  checking  muiti  file  cassette 
read/write  software,  (relocatible  cassette  file) 
another  exclusive  from  Quest.  It  includes  register 
save  and  readout.  bloci<  move  capability  and 
video  graphics  driver  v^ith  blinking  cursor,  Break 
points  can  be  useri  wUh  the  register  save  feature 
to  isolate pfograrr.*^"  iijuic'-'v  ^"  n  follow  wiln 
single  step.  Tfie  S         Wd  w""eT^  '^Jtti 

subro'jiinei  al'o--  userst  \.tr^  ."'v-sl 
morjifor  functiors  simply  by  ca:iiig  tr       jp 


iezl  monitor  select  ■    i  ■=  ngle  step   Largi^.  on 

tOifc  [i!s:5  ava  :      Litput  sf  .    . "  .  •  il  high 

and  iow  ad^es^.  Thers  .s  c  4^  rm  ;.l^:dr:irt 
CDnnecfjT ':■■■  >'C  csrds  anc  a  50  o;n conrsnln^  'nr 
tne  Que^il  Super  Expansion  Baafd.  Poiher  supply 
anc  so:ke:i  by  all  !C  s  s-e  included  in  "ic  pn;6 
Qjjs  a  deianc  12?  pg  ins-ru[::iD-  ran^l  w.:l- 
row  inc  dss  over  4C  pgs.  of  so^v,'.!'^  in'-i  in- 
cluding a  Scries  of  lessons  to  help  get  you  started 
and  a  music  program  and  grapnics  target  game- 
Remember,  other  computers  only  offer  Super  Elf 
features  at  additional  cost  or  not  at  all.  Compare 
before  you  buy.  Super  Etf  Kit  $106.95,  High 
address  option  SB. 95,  Low  address  option 
S9,95.  Custom  Cabinet  with  drilleo  and  labelled 
plexiglass  front  panel  S24.95.  NiCad  Ba'tery 
Memory  Saver  Kit  S6.95.  AH  *<iis  and  "  s 
also  cent  :v=:^pielely  assembJbd  and  tes:  . 

Qufstdatft  z  id  c^ge  rromMy  sufi^ar^  p-ubiKa- 
mi  Sbr  ^d^2  wmo^er  i^^rs  is  av^abte  by  sub- 
s:rip!:c-^or5i?UCn&' VfJ" 


Attention  Elf  Owners 

New  products  in  hardware  and  soltware 
coming  soon. 


Tiny  Basic  cassette  $10.00,  on  ROM  S38.00. 
original  Elf  kit  board  SI  4.95. 

Cassette  Interface  $89.95 

Improvements  and  revisionsare  easily  done  with 
the  monitor  H  you  have  the  Super  Expansion 
Board  and  Super  Monitor  the  mcnitor  is  up  and 
running  at  the  push  of  a  burton. 
0:ri;:  on  beard  j^rifCns  -nc^uOe  Parallel  Inp'.'t 
an^  Output  PortE  -np  full  handshake  U.iy 
?: :  .J  easy  cc nnKSi^'t  cf  c^  ASCII  keyboard  in  ^he 
.-lit  pon  RS  Zdi2  and  £3  ma  Current  Loop  ibr 
ic€t> [K  pr  c-'-or  device  are  c ■■  board  afiT  H  r*u 
nai  -nnr*  nEtnorif  there  are  -^  S^l  00  i^%  "or 

S".L*1C  ^nP."  or  v^IEC  b3f/CS.  A  Gc^bOul  'if'-  '•^fiW 

b?=rc  !5  S'J'^'-:'-lt  for  S1S=.03.  A/sc  -  '<  J=>i-oar 
Wc^iior  ver^  ^ri  2  with  video  driver "  •  iDa- 

bility  display  with  Tiny  Basicanr^a  vi-...  ■  .i  jitace 
board.  Parallel  I/O  Ports  S9.85,  RS  TiZ  SAM, 
TTY  2D  ma  \!F  SI. 95,  S-100  S4.50.  A  50  pin 
connector  set  with  ribbon  cable  is  available  at 
S12.5D  for  easy  connection  between  the  Soper 
EM  and  the  Super  Expansion  Board. 
The  Power  Supply  Kit  lor  the  Super  Expansion 
Board  js  a  5  amp  supply  witti  multiple  pbsilive 
and  ■: native  vollages  $29.95,  Add  S4  GO  for 
smp^jing  Prepunched  frame  S5.00  Case 
Slff.ElO.  Acd  S1.50  lor  shipprno. 


Atito  Clock  Kit  $15.95 

DC  clot:k  wTi  i  ^ij  disp'ays.  Us^s  'Ja"  rnel 
iAk-\Q\2  rriccjit:  v;.lh  a'^arm  cpr-cn  lnc[j.l£s 
figm  di.mrer.  crystal  timeliase  PC  boS'ds  =Ll;y 
regulated,  ucmp.  instrucis.  AddS3.95fof  besL!- 
tiful  dark  gray  case   Best  value  anywhere. 


RCA  Cosmac  VIP  Kit       $229.00 

Video  computer  with  games  and  graphics, 
Fully  assem.  and  test,  $249.00 


Not  a  Cheap  Clock  Kit  $14.95 

f ncluoes  everything  except  case.  2- PC  tfcards. 
6-.50"'  LED  0  ■;.  'ys.  5314  c\oc'<  chip,  trans- 
'^or.ner,  all  cc  .  nenls  Eid  fuil  insno^t'ons. 
Orange  Cispl;  Iso  avaii,  Same  kit  w.'.BB 
displays.  R:;        y   S21.95  Case  S1 1-75 


60  Hz  Crystal  Time  Base  Kit  S4.40 

Convertidigital  cloc-LSfro^  AC  tinefr-  ■  / 
to  cryslait^meoase.  Outstanc-igacr- ■  y.  ■  ! 
indoles  PC  ban -It,  IC.  ::\'SiaL  resiSTors,  ca- 
pacitors and  trirmf^r. 


Digital  Temperature  Meter  Kit 

fndsor  ana  •:    .■     r  ;s  ba  •      -      *th 

Bea  «  ■.;  -50  )  rei  S.  Mr  .  ■  : 
.;■.;,  I  r,l:-  !■.  ..  nr  :■'  lai parts f*  m- 
f  lei:!..  I  dii^  3pi^ Jh  ^n  i^  neasue  -10l  to 
-f-20G  F,  iendis  of  a  decree,  air  or  i.cjid. 
Very  ace  .^ale.  S39.95 

Beautiful  woodgrain  casew-'bezel       Sll.75 


NiCad  Battery  Fixer/Charger  Kit 

Opens  shorted  cells  that  won't  hold  a  charge 
and  then  charges  them  up,  all  in  onekttw/full 
parts  and  insuutiicns.  S7.Z5 


PROM  Eraser  Will  erase  25  PR  QMS  in 

15  miouTes    U'l'ravolet.  es^embred    S34,50 


Rockwell  AIM  65  Computer 

5502  tflseri  y.ngli  tCird  *^n  lull  ASCn  m^bOi" " 
and   2'}   T-   "^n  inr:-n!i:  printer    20  ihlf.   a* 
■      I.  iqd^y.RnNtTiDnHC'  lully eiciU id- 

<j,  -<  liirsjcn  S^5D  BC   'K  AsiEm- 

31='  $e       I,    -i  Gasic  (ferprei^^  S'OO  03 
Pcv/er  supply  asi^i.-ii  :■  .c  n  case  SbO.OO. 


TERMS:  $5.00  mirt.  order  U,S.  Funds.  Calil  residents  add  6%  tax. 
fiankAmericard  and  Master  Charge  accepted. 
Shipping  charges  will  be  added  an  charge  cards. 
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Multi-volt  Computer  Power  Supply 

3v  £■  am;>,  •  l&v  £■  anr:p.  5v  1  5  amp,  -  5v 
5  amq,  ■2v  S  anp.  --12  optm,  -5^.  -  f2v 
arereguiaied  '<rtS2S  95.  Kit  with purtchetJ  frame 
S34.95.  VVocdgrain  case  Si 0,00, 


Video  Modulator  Kit  $8.95 

Convenyour.TV  set  into  a  high  quality  monitor 
without  affecting  normal  usage.  Complete  kit 
with  full  instructions. 


2.5  MHz  Frequency  Counter  Kit 

Com[)leie  ki!  less  case  S37.50 

30  MHz  Frequency  Counter  Kit 

Comq  ■  :  ■  :  :ss  case  S47,75 

Presc    -J  \\\  \^  35a  Mhz  519.95 


79  IC  Update  Master  Manual  $350Q 

Complete  IC  dar?.  .  ilectcr.  2:300  pc  m  -.  ■  ■  it- 
erencegmde  Z.- -  .003  cross  resi^r; r  „>.,  riie 
update  service '"  ■"  .t  '573.  DoithUc  pr.^fa^e 
S3.50.  Foreigr  T    l      '578  IC  Master  cl^secjl 

S^S.50. 


Stopwatch  Kit  $26.95 

Full  six  c,5'  baf.ery  operated.  2^5  vot?s, 
3  2758  \\\\z  crvs;al  accuracy  T-mes  lo  53 
nir^.,  59  sec,  99  l/'OO  sec  Tinres  s;d.,  spiit 
afid  Taylor.  7205  chip,  all  components  minus 
case.  Full  instructions. 


Hickok3V2  Digit  LCD  Multimeter 

Balt/AC  oper,  O,1mv-I000v.  5  ranges,  0.5% 
accur.  Resistance  6  low  power  ranges  O.t 
ohm^20l^  ohm.  DC  curr.  .01  to  lOOma  fHand 
held,  V?"  LCD  displays,  auto  zero,  polarity,  over- 
range.  $74,95 


S-100  Computer  Boards 

SK  State  ":    ■   ■  it  GodboLt 
16K  Static  »■  V,;  Kit 
2=;K  Static  f^V,  ■  t 

32K  Dyn.  ■      "AM  M 

d4K  Dyn,-        :iAM  Kit 

8K'6K  t; :..n  Kn  (;ess  ^ROMS} 

Vidso  fnleri've  Kit 

Matnerboara  539.       Extender  Board  SB. 99 


St35  0C 
255.00 
^23.00 
3^  J  30 
■:73.CO 
S89.00 

S139.00 


FREE:  Send  for  your  copy  ot  our  NEW  1979 
QUEST  CATALOG.  Include  28c  stamp. 


t^  Reader  Ser'Jic^—see  page  21 1 
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Social  Ei/ents 


from  page  130 

hope  to  arrange  special  li- 
censes for  visiting  hams  who 
may  wish  to  operate  from  XE1- 
land  during  their  stay.  There 
will  be  a  flea  market  and 
demonstrations  at  the  conven- 
tion hall.  For  more  information, 
contact  the  Radio  Club  Leon, 
PO  Box  12A,  Leon,  Guanajuato, 
Mexico. 

ESSEX  MT 
JUL  21-22 

The  International  Glacier- 
Waterton  Hamfest  vyil!  be  held 
on  July  21-22. 1979,  at  the  Three 
Forks  Campground,  ten  miles 
east  of  Essex,  Montana,  on  US 
Highway  2,  Registration  is  at 
9:00  am.  Talk-in  on  .52  and 
.34/.94.  For  more  Information, 
write  Glacier-Waterton  Ham- 
fest, PO  Box  2225,  Missouia  MT 
59806. 

EUGENE  OR 
JUL  21-22 

The  4th  annual  Lane  County 
Ham  Fair  will  be  held  on  July 
21-22,  1979,  at  the  Oregon  Na- 
tional Guard  Armory,  2515  Cen- 
tennial Blvd.,  Eugene,  Oregon. 
Registration  is  $3.00,  and  an  ex- 
tra drawing  ticket  is  given  with 
advance  registration.  There  will 
be  displays,  lectures,  contests, 
swapshop,  transmitter  hunt, 
and  entertainment.  The  facili- 
ties  provide  plenty  of  free  park- 
ing for  motor  h(^es  and  trail- 
ers. 

For  information  and  advance 
reservations,  phone  or  write 
Wanda  or  Eart  Hemenway,  2366 
Madison,  Eugene  OR  97405  at 
(503)-486-5575. 

PITTSFIELD  MA 
JUL  21-22 
The  NoBARC  Hamfest  will  be 
heid  on  July  21-22,  1979,  at  Cum- 
mington  Fairgrounds,  PIttsfield, 
Massachusetts.  There  will  be 
tech  talks,  demonstrations,  and 
dealers.  Flea  market  admission 
is  $1,00.  Advance  registration  is 
$3.00  single  and  $5.00  with 
spouse,  and  $4.00/$6.00  at  the 
gate-  Gates  open  at  5:00  pm  on 
Friday  for  free  camping.  Talk-in 
on  146.31/-91  For  reservations, 
contact  Tom  Hamilton  WA1VFX, 
206  California  Ave.,  Pittsfleld 
MA  01201. 

GOLDEN  CO 
JUL  22 

The  Rocky  Mountain  Radio 
League,  Inc,  will  hold  Its  Field 
Demonstration  Day  and  Swap- 
test  on  July  22,  1979,  at 
the  home  of  Karl  Ramstetter 
WAOHJZ,  which  Is  located  on 
Highway  93,  Golden  Gate  Can- 
yon Road.  This  is  accessible  by 


going  one  mile  north  of  the  city 
limits  of  Golden,  turning  west- 
ward off  Highway  93  onto 
Golden  Gate  Canyon  Road,  pro- 
ceeding for  approximately  7V7. 
mileSj  and  making  a  right  turn 
across  the  cattle  guards.  Signs 
will  be  posted  for  further  direc- 
tions. There  will  be  demonstra- 
tions, including  slow-scan  TV 
and  computers,  door  prizes,  and 
a  potluck  lunch,  with  soft  drinks 
and  ice  supplied  by  the  League. 
It  would  be  appreciated  if 
everyone  would  make  his  con- 
tribution to  the  potluck  lunch  by 
bringing  his  favorite  dish  and 
helping  out  the  League  with  any 
spare  blankets  and  chairs. 
There  will  be  camping  facilities 
available  for  campers,  trailers, 
mobile  homes,  etc.,  on  Saturday 
afternoon  before  the  Fest.  No 
dogs,  guns,  or  motorbikes, 
please. 

MARSHALL  MO 
JUL  22 

The  Indian  Foothills  Amateur 
Radio  Club  will  hold  its  4th  an- 
nual hamfest  on  July  22,  1979, 
at  the  Saline  County  Fair- 
grounds, Marshall,  Missouri. 
Tickets  are  $2,00  each  or  3  for 
$5.00  in  advance;  $2.50  at  the 
door.  Registration  is  at  8:00  am, 
with  lunch  at  11:30  pm  (all  you 
can  eat)  and  the  drawing  at  2:30 
pm.  Prizes  include  a  Tempo  SI , 
a  DenTron  Jr.  MonitorTM  tuner, 
and  many  more.  There  will  be 
flea  markets  for  the  OM  and 
XYL.  There  Is  no  charge  for  flea 
market  tables  this  year,  but 
reservations  are  requested. 
There  will  also  be  old  and  new 
equipment  displays,  a  lO-X 
booth,  and  other  activities  for 
the  XYLs.  Talk-In  on  -52,  .28/.88, 
and  147.84/.24.  For  information 
and  tickets,  write  Norman  Gib- 
bins  WBOS'ZI.  692  North  Ted. 
Marshall  MO  65340. 

SHEBOYGAN  Wl 
JUL  22 

The  annual  Lakeshore  Swap- 
test  and  Bratwurst  Fry  will  be 
held  on  Sunday,  July  22,  1979. 
Events  include  prizes,  a  flea 
market,  an  auction^  and  man- 
ufacturers' displays.  Admission 
is  SI .00.  Talk-in  on  .66/.06.  For 
further  information,  contact 
WB9NRM  at  (414)-457-3203. 

BELVIDEREIL 
JUL  22 

The  Big  Thunder  Amateur 
Club  will  hold  its  annual  ham- 
fest on  Sunday,  July  22, 1979,  at 
the  Boone  County  Fairgrounds. 
The  fairgrounds  are  located  one 
mile  north  of  Belvrdere  on  IL-76. 
Talk-In  on  .52  simplex.  Dona- 
tions are  $2.00  at  the  door.  Ad- 
vance tickets  are  $1,50.  For  in- 


formation and  tickets,  contact 
Michael  Santucci  WD9JGH,  862 
Ivy  Oaks  Rd.,  Caledonia  IL 
61011. 

MACKS  INN  ID 
JUL  27-29 

WIMU  (Wyoming,  Idaho,  Mon- 
tana, and  Utah)  will  hold  Its  47th 
annual  hamfest  on  July  27-29, 
1979,  at  Macks  Inn,  Idaho. 
Festivities  include  2-meter 
hunts,  OSCAR  demonstrations, 
ladies'  crafts,  and  a  repeater 
display.  The  pre-registration 
prize  will  be  a  Wilson  Mark  II 
handie-talkie  complete  with 
touchtone"^M^  battery  pack,  and 
charger.  The  grand  prize  is  your 
choice  of  an  loom  lC-211  or  a 
Kenwood  TS-520.  Saturday 
night  special  events  include 
kids'  movies  and  an  adult 
dance.  For  further  Information, 
contact  Dave  Hunting  WB7FGV, 
Box  662,  KemmererWY  83101,  or 
call  (307)-877-9440. 

MOOSE  JAW 

SASKATCHEWAN  CAN 

JUL  27-29 

The  Moose  Jaw  Amateur 
Radio  Club  will  hold  its  1979 
Hamfest  (Particlfest  79)  on  July 
27-29,  1979,  at  the  Saskatche- 
wan Technical  institute,  600 
Saskatchewan  St.  W.,  Moose 
Jaw,  Saskatchewan,  Canada. 
Registration  will  be  held  on  Fri- 
day evening  with  a  full  day  of 
activities  on  Saturday  culmi- 
nating in  a  banquet  and  dance. 
Most  of  the  meetings  and  work- 
shops will  be  held  on  Sunday. 
There  will  also  be  a  busy 
schedule  for  the  XYLs. 

OKLAHOMA  CITY  OK      ^ 
JUL  27-29 

The  Central  Oklahoma  Radio 
Amateurs  will  sponsor  the 
Oklahoma  State  ARRL  Conven- 
tion and  "Ham  Holiday"  on  July- 
27-29,  1979,  at  Lincoln  Plaza, 
4445  Lincoin  Blvd.,  Oklahoma 
City,  Oklahoma.  The  program 
will  Include  an  ARRL  forum  and 
technical  talks  on  1-GHz 
techniques,  fast-scan  TV  for 
radio  amateurs,  NBVM,  and 
other  subjects  of  current  in- 
terest. In  addition,  a  full  pro- 
gram is  scheduled  for  the 
ladies.  Pre-registration  will  be 
$4.00  If  received  before  July  20. 
After  that  date.  It  will  be  $5.00. 
A  synthesized  800-channel 
VHP  transceiver  will  be  award- 
ed to  encourage  pre-registra- 
tion. The  main  award  will  be  a 
TS-120V  with  power  supply. 
Adequate  rooms  are  avaiiable 
for  commercial  exhibitors  and 
swappers.  Mail  your  registra- 
tion to  CORA,  PO  Box  14424, 
Oklahoma  City  OK  73113. 

Unlimited  parking  space  is 
also  avaiiable. 

OLIVER  BC  CAN 
JUL  28-29 

The  Okanagan  International 


Hamfest  will  be  held  on  July 
28-29,  1979,  at  Gallagher  Lake 
KOA  Kampstte,  8  miles  north  of 
Oliver,  B.C.,  Canada.  Registra- 
tion starts  at  9:00  am  Saturday. 
Activities  start  at  1:00  pm 
Saturday  and  continue  until 
2:00  pm  Sunday.  Ladles  may 
bring  their  hobbies  and  Items 
for  a  white-elephant  sale. 
Featured  will  be  prizes,  a  fiea 
market,  bunny  hunts,  entertain- 
ment, a  home-brew  contest; 
and  more.  A  potluck  lunch  will 
be  served  Sunday  at  noon.  Call- 
in  on  3800,  .34/.94,  and  .76 
simplex.  For  information,  write 
John  Juul-Andersen  VE7DTX, 
3802  Lakeview  Dr.,  Vernon, 
B.C.,  Canada  VI B  1W3,  or  Lota 
Harvey  VE7DKU  584  Heather 
Rd.,  Pentlcton,  B.C.,  Canada 
V2A  1W8. 

BOWLING  GREEN  OH 
JUL  29 

The  Wood  County  Amateur 
Radio  Club  will  hold  its  15th  an- 
nual Wood  County  Ham-a-Rama 
on  July  29,  1979,  at  the  Bowling 
Green  Fairgrounds,  Bowling 
Green,  Ohio.  Gates  will  open  at 
10:00  am,  with  free  admission 
and  parking.  Dealer  tables  and 
space  are  available.  Trunk  sale 
space  and  food  will  also  be 
available.  Tickets  are  $1.50  In 
advanc'e  and  $2.00  at  the  door. 
Prizes  will  be  awarded.  Talk-in 
on  .52  K8TIH.  For  Information, 
write  Wood  County  ARC,  c/o 
Eric  Willman,  14118  Bishop 
Road,  Bowling  <Hr,Q^n  OH  43402. 

NASHVILLE  TN 
JUL  29 

The  Radio  Amateur  Trans- 
mitting Society  (R.A.T.S.)  of 
Nashville,  Tennessee,  will 
sponsor  the  Nashville  Hamfest 
on  Sunday,  July  29,-1.979,  at  the 
National  Guard  Armory  on  SJd- 
-  CO  Drive,  in  Nashville,  Ten- 
nessee. Tables,  bargains,  and 
refreshments  are  available,  as 
well  as  prizes.  Admission  is 
$3.00.  Talk-in  on  .90/.30.  For 
more  information,  contact 
Richard  Wagner  K4MZE,  1015 
Haber-  Drive,  Brentwood  TN 
37027,  or  phone  (615)-794-5356. 

BALTIMORE  IWD 
JUL  29 

The  Baltimore  Radio  Amateur 
Television  Society  {BRATS)  will 
be  holding  the  annual  BRATS 
Maryland  Hamfest  on  Sunday, 
July  29,  1979,  at  the  Howard 
County  Fairgrounds,  Rtes.  32 
and  1-70,  15  miles  west  of 
Baltimore,  Maryland.  The  event, 
beginning  at  8:00  am  rain  or 
shine,  includes  a  giant  flea 
market,  indoor  and  outdoor  ex- 
hibit areas,  top  prizes,  and  plen- 
ty of  good  food  and  refresh- 
ments. Tickets  are  $2.00,  tall- 
gating  is  $2,00,  and  tables  are 
$4.00  in  advance,  $5.00  at  the 

Continued  on  page  204 
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«  QUESTION:     Who  has  Advanced  Electronics,  Alpha,  AIVIECO,  Amphenot,  Antenna  Specialists,  Astatic, 


o 
o 

c 


j;;t^JjLJ;;tJ^J;;tJ;t4;;Li^   PALOMAR  ENGINEERS  ^^^^^^^^^^ 


R-X  NOISE  BRIDGE  $49.95 


•  Learn  Ihc  iruth  about  your  antenna. 
«  Find  ir$  reasonant  frequency. 

•  Find  R  and  X  oH-rftionance, 

•  Broadband  1-100  HHl 

•  Simple  l«  us«.  -  Sdl  c»nU)ncd. 


VLF  CONVERTER  $55.00 


LOOP  ANTENNA 
Loop  Amplifier  $67.50 
Ptug-in  loops  $47.50  ea. 


ALL  BANDS  PREAMPURER 
$89.50 


New  device  opeu  up  The  wortd  oi  VLF  radio. 
'  Converts  VLF  [o  SO  melefs.  Far  (i»  wilh  any 

ihiortwave  receiver  coveiing  3.5-4  KHz. 

AdvaflceddesignlorslfnpieaperatiDn, 

high  pflrniTmance. 
'  Gives  reception  oillie  1 750  meter  band. 

Also  covers  navlut^n  tw]i»t)MCQns.  WWVB, 

ifaiff-to-rtoit.  Jni  i.  F  bioadLj^i  ^jri 


Pluain  iODp£ 
available  for: 
1600-5000  KNc 

(160/80  fli«tef 

Amateur  bands} 
SSO-lGOOKHz 

[erowfusi  Band) 

(VLF.  1750  mefeftoamf>j 


(WWVB,  Lotan) 
NuHi  oul  ifiterference 


m 


•  Tunei  1.8  lo  54  MHz.  Covets  ALL  amvieut 
bands  160  to  5  melen.  ALL  shortwave 
broadcast  ban^s. 

«  For  receivers  AND  Iransceivefi. 

•  Ug  to  20  db  gain. 

•  Pep£  bp  tdan^red  receiver. 

•  Reduces  image  and  spuHous  response. 


Modef  MB  II  $29^ 
(with  Balun)  $325 


M8  11  provMes: 

*  Cons'ianl  SWB  mon^ofing  *  Precision  Tuning  o!  final  amp  *  Hai^monic  suppression 

*  Receiver  input  impedance-matching.  *  Maximum  power  transfer  to  anienna  *Cori 
linuous  frequency  coverage  1-6  to  30  MH;  *  Precision  tunmg  of  any  wire  'i 
wavelength  o'  longer,  wiih  SWR  o^  i  1 

MB  11  features: 
*" Finest  quality,  made-in-USA  components  *Large,  precision,  easy-to-read  dials  witfi 
360  readout.  *  Optional  3000  watt  Bai tin  for  twin  lead  antennas. 


Barker  &  Williamson 


5-BANDTRAPDIPOLE 
(80  thru  10  Meters) 

Power  rated  2k  WPEP,  ap- 
prox.  iiOft.  span 

Compfete  wjtfn:  wire,  faps,  end 
insulators,  50  ft,  RG-S/U,  PL-259 
connector,  heavydutv  cast  alumi 
num  and  steatite  ceoter  con 
nector.  4-Band  (40  thru  TOM)  55? 
ft. 


Electronic 


S94  Vnf  model  4362  ti40-isu  mhz) 
$94     HF  model  4360  (  18-  30  mhz) 


lh.'4Jf:0,  ■:  ■        HAM-MAlh  DiriiClionjI  WaLi- 
ir<'[i.-i<=  jt      iv.ii;iun  'i.|iE  niitfunicniij  foi  mejMJfirig 

1'^   ;v.   Jvl  -i.".  "imUL  IM;'  WilllliilCf       iV 

l^iptmnifijl  iljrf^JLsd  ui  lllr  ifliliinri  k     end  "-iM 

J-.  hViijilL-k  mrMtUT*  fiT  rHt^m  lluwi  un^r  jny  liixd 

^.'     -•   •      --r     }      -'•   wj ■'.--#'■■  ■   ■-.   iT-i.M     .p.     .r "j   plfflVfiy 

n'.„.h[r.,  J  \t....,./,l  !)■      \,  -  ,-.,, -Ubic  Svry,!ng 

L'k'riu'ii:  .irKi  rtioUT  ..    ihr....   in  wjus.  <ill  mourKed 
III  ,1  hiKlvmif^.ii;!  pidiiiL'  htjijsinfi.  U  i^  ihii  lypc  of 
^LihJ  ^ijn^iJijLSiun  ,inii  ihc  dir^ciionjl  THRUUNC. 
.  ;ji  pi  i  '111.  wjihuur  Toroids.  ["i.j  .■:sojV  fuf 

i„  ^J-,'  ,        .-.    I-  ■.■■■  "ATF  A.iiireif's 


the  indispensable 

THRUUNE 
WATTMFTtR 


MODEL  43 


READ 


Pre-ass«mbled: 
Model  370-11 
-  $59.95 


Elements  (Table  1}  Z-30  MHz 
Elements  (Table  1)  25-1000  MHz 

Carrying  case  for  Model  43  &  6  elements 

Carrying  case  for  12  elements 


$125.00 
45.00 
38.00 
27.50 
17.00 


K'tt  {illustrated): 
Mode)  370-1 2 -$49.95 


. .,.     WATTS    DIRECTLY!     (Specify    Type    N    or    s6^9    con- 
nectors) 0.45  -  2300  MHz,  1-'j  0,000  Watts  ±5%,  low  insertion  VSWR 
-    1.05.    Unequalled  economy  and  flexibility.  Buy  only  the  elerrient(si 
overjng   your    present  -frequency   and   power  needs,  add   extra   ranges 
later  if  your  J^qul^rnent^xpand^^^^^^^^^^^^^^^^^^^^^^^^^ 

\    TWO  METERS       Motorola  HT  220  Crystals 

CRYSTALS  IN  STOCK       -    -  |n  StOCk! 

Icom  •  Heathkit  •  Ken  •  Clegg  •  Regency  •Wilson  •  VHF 
UfeUm^Gua«^ntee^No^^nl^$9/Mi^ 


Standard 
Enq   ♦  Drake  •  And  Others! 


Hy^Gain  REEL  TAPE  PORTABLE  DIPOLE 
for  10  thru  80  Meters  Model  18TD 

The  most  portable  high  pedormance  dipole  ever... 


BANDPASS-REJECT  DUPLEXER 
OPLA-144  FOR  144-174  MHz 
Also  available  for        f 
54,220,  450  MHz.  ^: 


Thfe  Modrt  ISTD  .-  urniues',;iina: 
doublri  jniennsi     .  -i  tv^r  rfi 

rciiabir  o)mmiir:ir.iiii.r.<  n 
ovii  :hc  world.  Th  m  <!Hin'-"'>s  stt- 
side  of  ihc  miiin  housinj:  up  U> 


■iiH^i  jh^rliirm.triLi'  jjurl-i'n'i. 
I'-  ^.lp^■d  It  '  .K-^-  ;  I  mn  mtaluuM  ■  m  prvmiimii 
7  nry  ,tnd       Tjmt-r.i.  !-.|^lDh■:H=l■■n^  ihi^^uuh- 

l-jL*s,  culih/iU*^  it,  mt-ltri.  t'SU-nd  Inim  inhi-r 
Itjial  rfisrjEiCL'  iii'  \''i'^  ffol  liT  ;{  r>  nif  (tpt'rL.ilnFn 


25  ft    IfUKl^hs  of  polypropylene  rv^  atiiichiHl  Uf  each  iti|X'  ju-rmiLs  instaUjilnjii 
to  poles,  rrees,  buildin^fi  ,,wh;iU'Ver  is  Jvailjbli.'  for  fiftminj;  adduijlil  driU'nn;i  ■iV.- 
Inte^'iaU-d    m   ihe    hi^;h    impiitl    '^jusin;^   .^^  j   f'igui       ■:    tf)    !   ■.j^lli  oini'i'JV 
caiibralt-d  if*  fraeler  meaiuremc     '      m  the  icfr^--     r.    !¥.•■<  jrr.^ijll.iii    -■  ^xilpn 

52  shrr.  cpas    ri^i, —■- '.sUi^u.ni,  p-rforin<»ii;v  ii>  ,p  lioriablr  nr  p^rmanv 

Measure*  lOic;       .         .„.^  r^traclL-d       Wt  .  4  libs 
Orcer  ^0  228  /      .   59^.95 


$409.95 


I 


Name 

Address. 
City 


.  Call 


.  State 


Zip. 


fprlces  FOB  Medford,  MA- 
MA residents  add  5%  sales 
tax. 

Minimum  $3.00  for  ship- 
ping and  handling  on  ALL 
ORDERS. 


Order: 

D  Check  Enclosed  DVisa         G  Master  Charge         D  Send  for  Free  Catalog 

PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 

Card  no.  ^ Card  exp.  date 

Signature 


TUFTS 


Radio  Electronics 
OPEN  DAILY  9-9 
SATURDAY  9-6 


206  Mystic  Avenue,  Wledford,  Mass.  02155,  1-600-225-4428,  (Mass.  residents:  1-617^395-8280 
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NEW!  NEW! 

FM2016A 


NEW! 


BaKDK 


All  Solid  State-CMOS  PL  digital  synthesized  -  No  Crystals  to  Buy!  5 KHz  steps  -  144-149 
MHz-HUGE  %"  LED  digital  readout  PLUS  MARS-CAP  and  MULTIPLE  OFFSET  BUILT  IN. 

•  5  MHz  Band  Coverage  - 1000  Channels  (instead  of  the  usual  2  MHz  to  4  MHz-400 
to  800  Channels)  •  4  CHANNEL  RAM  IC  MEMORY  WITH  SCANNING  AND 
AUTO  TRANSMIT  •  MULTIPLE  FREQUENCY  OFFSETS  •  ELECTRONIC  AUTO 
TUNING  -  TRANSMIT  AND  RECEIVE  •  INTERNAL  MULTIPURPOSE  TONE 
OSCILLATOR  •  RIT  •  RF  ATT  •  DISCRIMINATOR  METER  -  16  Watts  Output- 
Superior  Receiver  Sensitivity  and  Selectivity  -  15  POLE  FILTER,  MONOLITHIC 
CRYSTAL  FILTER  AND  AUTOMATIC  TUNED  RECEIVER  FRONT  END,  COMPARE! 

#  Superb  Engineering  and  Superior  Commercial  Avionics  Grade  Quality  and  Con- 
struction Second  to  None  at  ANY  PRICE. 


INTRODUCTORY 
PRICE 

$36900 

ALSO  -  NEWFM  601 6A 
FOR  6  METERS 


Regulated  AC/PS 
Model  FMPS-4R  . 


S39.96 


i 


SHOWN  WITH  OPTIONAL  ^P'800  MICRO-PROGRAMMER* 


FMMC  T  Micro- 

phone   wdh    Built-in 
Touch  Tone  Pad 
WHY  BUY  LESS? 
THE  FMMC-1 
HAS  IT  ALL! 

•  New!  Auto  key  up 

•  Snap  Act  ion  Keyboard 

•  Adj.  level  and  tone 

balance 

•  Use  with  any  transceiver 

•  Only  3%"  X  2 '  ^3995 


•  FREQUENCY  RANGE:  Receive  and  Transmit:  144.00  to  148,995 
MHz,  5  Khz  steps  (1000  channels)  +  MARS-CAP  and  MULTIPLE 
OFFSET  BUILT  IN. 

•  HUGE  W  LED  DIGITAL  READOUT. 

•  4  CHANNEL  RAM  SCANNER  WITH  JC  MEMORY  AND  AUTO 
TRANSMIT:  Program  any  4  frequencies  and  reprograrTi  ai  any  time 
using  the  from  panel  controls — search  for  occupied  (closed)  channel 
or  vacant  (open)  channels  Internal  Ni-Cad  Included  to  retain  fnemory 
(no  diode  matrix  to  wire  or  change). 

•  MULTIPLE  FREQUENCY  OFFSETS:  NO  CRYSTALS  TO  BUY 
EVER  -Any  offset  any  split!  "Odd  Ball"  spfits  accomplished  by  digi- 
tal programming.  Never  any  need  for  crystais! 

•  INTERNAL   MULTIPURPOSE  TONE  OSCILLATOR   BUILT  IN 
Sine  Wave  1750  H^  tone  burst  for  'whistle  on  operation"  and  sub- 
audibie  tone  operation,  Internal  2  position  switch  for  automatic  and 
manuaf  operation,  tone  bursi  or  sub  audibJe  tone  PL  -  adjustable  60- 
203  Hz  (100  Hz  Pre- Set) 

•  AIRCRAFT  TYPE  FREQUENCY  SELECTOR:  Large  and  small 
coaxial ly  mounted  knobs  select  lOOKHz  and  10KHz  steps 
respectively.  Switches  click-stopped  with  a  home  position  facilitate 
frequency  changing  without  need  to  view  LED's  while  drivino  and 
provides  the  sightless  amateur  with  full  Frequency  Selection  as 
standard  equipment. 

•  FULL  AUTOMATIC  TUNING  OF  RECEIVER  FRONT  END  AND 
TRANSMITTER  CIRCUITS:  DC  output  of  PLL fed  to  varactor  diodes 
in  all  front  end  FJF  tuned  circuits  provides  full  sensitivity  and 
optimum  intermodulation  rejection  over  the  entire  band.  ARC  {AUTO 
POWER  CONTROL)  ■  Keeps  RF  output  constant  from  band  edge  to 
band  edge.  NO  OTHER  AMATEUR  UNIT  AT  ANY  PRICE  has  these 
features  which  are  found  in  only  the  most  sophisticated  the 
expensive  aircraft  and  commercial  transceivers 


'  TRUE  FM:  Not  phase  modulation  -for  superb  emphasized  hi-Ji  audio 
quality  second  to  none. 

RIT  CONTROL:  Used  to  improve  clarity  when  contacirng  stations 
with  off  frequency  carrier, 

»  MONITOR  "LAMPS:  2  LED  s  on  front  panel  indicate  (1)  incoming 
signal-channel  busy,  and  (2)  Transmit. 

FULLY  REGULATED  INTEGRAL  POWER  SUPPLY:  Operating 
voltage  for  all  9v  circuits  independently  regulated.  Massive 
Commercial  Hash  Filler. 

y  MODULAR  COMMERCIAL  GRADE  CONSTRUCTION:  3  Unit 
i;:ed  modules  eliminate  strawy  cpuplij^g  arid  facilitate  ease  of  main- 
tenance. 

>  ACCESSORY  SOCKET:  Fully  wired  for  touch  lone,  phone  patch, 
and  other  accessories.  Internal  switch  connects  receiver  output  to 
internal  speaker  when  connector  is  not  in  use. 

>  MULTI-PURPOSE  METER:  Triple  Function  Meter  Provides 
Discriminator  Meter,  "S"  Reading  on  receive  and  Power  Out  on 
Transmit. 

>  RECEIVE:  Better  than  .25uv  sensitivity,  3.5  POLE  FILTER  as  well  as 
monolithic  crystal  filter  and  AUTOMATIC  TUNED  LC  circuits  provide 
superior  skirt  selectivity  -  COMPAREI 

t  HIGH/LOW  POWER  OUTPUT:  16  watts  and  1  watt,  switch  se- 
lected. Low  power  may  be  adjusted  anywhere  between  1  and  16 
watts.  Fully  protected  -  short  or  open  SWR. 

'  RF  ATT;  Live  right  next  to  King  Kong  Repeater  and  can't  operate? 
With  the  201  6A  You  Can  -  Just  flick  the  RF  ATT  switch,  Only  the 
201  6A  has  this  feature 

'  OTHER  FEATURES:  Dynamic  Microphone,  buiJl  in  speaker,  mobile 
mounting  bracket,  external  5  pin  accessory  jack,  speaker  ;ack,  and 
much,  much  more.  Size  2V-i  x  7  x  7'/;.  All  cords,  plugs,  fuses,  micro- 
phone hanger,  etc.  included.  We^ghl  5  fbs. 


Manufactured  by  one  of  the  world's  most  distinguished  Avionics  manufacturers^  Kyokuto  Denshi  Kaisha,  Ltd. 
First  in  tfis  world  with  an  al!  soUd  state  2  meter  FM  transceiver. 


H  AMATEUR-WHOLESALE  ELECTRONICS 

^^S^^ ORDER  NOW  TOLL-FflEE 


8817  S.W.  129th  Terrace,  Miami,  Florida  33176 

Telephone  (305)  233-3631  #  Telex:  80  3356 

U.S.  DISTRIBUTOR     DEALER  INQUIRIES  INVITED 


ORDER  NOW  TOLL-FREE 

Credit  card  holders  may  use 

our  tofl-free  ordering  number 

Ask  for  operator  701 

(800)  824-7888 

fn  Cairfomia  (800)  85^- 7777 

Alaska  and  Hawaii  (800)  824-7919 


i^f\2^ 


Regional  Salts  &  Sef\'jce  Csmers ; 

East  Sanfo'd  CorrimLiniCaLJDns.  Inc. 

Cofonia,  M  - 

(201)  ^y-J  3003 

Northeast  Suizaras  Bay  Etearonics 

Buzza-   ■  ?^v,  Mass. 

West-  !"riB  Radu:^  Ra^e 

Sac.-.-i'Krrtu  t^\ 

:9:5)  -1:!  Tl.:|i^ 

Northwest:  A  ■  on  Supply,  inc. 

BDJse,  fdaho 

(208)  344.5084 

midwest:  Universal  Service 

Columbus,  Ohio 

(614)  866-4267 

South,  Electronic  Com munj cations 

Highland  SpririEB.  Virginia 
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COMPARE  AT  ANY  PRICE! 

pP-800  MICRO-PROGRAMMER 

FOR  KDK  2016A  AND  2015R 


KOLP    mm    SISWI    NORM    FA£I     TlMl     DELT    IHtlR 


800  CHANNEL  PROGRAMM-      •  MEMORY  SLOW  SCAN 


ABLE  MEMORY  WITH  SCAN, 
RETAINS  MEMORY  WHEN 
OFF      ...  AND  ... 

FULL  BAND  RANDOM  SCAN  - 
UP  OR  DOWN 

SINGLE  STEP  SCAN  FEATURE 
IN  ANY  MODE. 


HOLD  AND  TRANSMIT  AT  ANY 

TIME. 

AUTOMATIC  RESUME 

EASY  INSTALLATION 


99 


00 


ACCESSORIES  FOR  KDK: 
FM2016A  AND  FM2015R 

•  |JP  800  -  Micro  Programmer 99.00 

-  FMPS-4R  Regulated  AC  Power  Supply  . .  .39.95 

•  FMMC-1  Touch  Tone  Microphone 39.95 

•  FMAT-1  Va  Wave  Portable  Antenna 

For  Motei,  Hotel,  or  Apt 7.95 

•  Extra  DC  Power  Cord  &  Plug 4.00 

•  Extra  Mounting  Bracket  6.00 


NEWCDE  HAM  IV 
ROTATORS 

Reg.  $189.95 

Our  Price  M49^o 


^^^^^^^^^H 

I^S 

i     l!   ..           .    ^^ 

A^j:'^''"" 

^V-  . 

r- 

iii^t  c_ 

SUPERB) 

NEW  ICOM 

IC-701S 

H.F.  XCEIVER 
Please  Gail  or  Write  for  Special  Package  Price 


^KDK  BVIAX3E 

TWIN  ANTENNA 

«  SUPER  80  LB.  100  M.P.H.  BLACK 

MAGNETIC  MOUWT 
a  Ve  WAve  FOR  MAX 31  SIGNAL 
AND 

•  Vi  WAVE  FOR  CLOSE-IN  AND 
RESTRICTED  HEIGHT  AREAS 

•  JNSTANT  CHANGE-OVER 

•  SUPERIOR  PERFORMANCE 

•  STAINLESS  STEEL  SPRING  AND  WHIP. 
CHROME  ON  BRASS  BASE-  COMPAREi 

•  COMPLETE  WITH  17'  COAX 
AND  CONNECTOR 


2995 


COMPARE!!  Nothing  Else  Does! 


Regular 

*399 


COMPLETE 

With  Hinged 
Mountrng  Plate 
And  House  Bracket 
Our  Price 

«359 

$19  Shipping 
Anywhere  USA 


SIGMA  RF-2000  SWR  &  POWER  METER 


Ca!  FV:R  Scales  2COW-2C0OW  f.-.-q.  Ranr-  "'  "■ 
150  MM;  f^*:ss  do  rot  corrfu"  ■ " -*  J^F^OlfO -H  -* 
similar  i-^zrv^'  ng  iower  pr  "'!i  n-i—  Rf20l-U  ii 
an  ^ndi^■■■■n^(>  calibrctrn  prodesE-hyiaJ  quality 
rRstrtjnrn  -a  Unequalec  at  iTii^  UmK  the  price. 
Size  T  ^w)  )t  2-1/3"  (d) 


Shipping  Anywhere      ^35 
in  USA  $1.00 


AMATEUR-WHOLESALE  ELECTRONICS 


8817  S.W.  129  Terr. 
IVltami,  Fla.  33176 
Tel:  (305)  233  3631 


ORDER  NOW  TOLL-FREE 

Credit  card  holders  nay  use 

our  toll-free  ordering  njjmber 

Ask  for  operator  701 

(800)  824-7888 

In  California  (800)  852-7777 
Alaska  and  Hawaii  (800)  824-7QL9 


Larsen 
Kulrod® 
Antennas 
which 
need  no 
ground 
plane! 


MODELS 

For  easy  mounting  on 

fiberglass  or  where 

mounting  rriatehal  thickness 

prohibits  usual  mounts. 

Mounting  flange  and 
base  loading  coil  housing 

is  a  single,  sealed, 

waterproof  unit.  Handles  a 

full  150  watts.  Models 

available  for  High  Band 

and  UN  F. 

OM-150-K 

Base  ioaded  1/2  wave 
antenna.  Delivers  urnty 
gain  without  a  ground 
piane.  Delivers  2  to 
2.5  db  gain  over  1/4 
vi/ave  whip  with  ground 
^  pJaneof  1/2  wave  or  more 
radius.  For  144-148  MHz. 


OM-440-K  ^ 

Collinear  antenna 
with  phasing  coil. 
Delivers  2  db  gain 

without  a  ground  piane. 

Delivers  4  db  gain  over  1/4 

wave  whip  with  ground 

plane  of  24"  or  more 

radius.  For 

440-450  MHz. 


you  CdLU  HEAR  the 
difference  with 
Kutrod!  For  details 
on  OMNf  models 
and  other  Larsen 
Kutrod  Mobile 
Antennas  write: 


Lorsen 
nntenncis 


.^L23 


IN  USA  P.O.  BOX  1686 

VANCOUVER.  WA  98663 

PHONE:  (206)  573-2722 
IN  CANADA  Unit  101,283  E.  11th  Avenue 
VANCOUVER,  B.C.  VST  2C4 

PHONE:  (604)  872-8517 
''  Kulrod  is  a  Registered  Trademark  of  Larsen  Elec,  tnc. 
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MURATA  CERAMIC  FILTERS 

TYCO 

ALL  CRYSTALS  S4.95 

Model  SFD'455D 

10.7  MHz  Monolithic 

455  kHz  $3.00 

Crystal  Filler 

37.35kc 

2.2221 25r\/lC  2.7735MC 

3.255  MC 

6.537MC 

13.3045MC 

Model  SFB-455D 

$5.95 

49.710 

2.22325 

2.776625 

3.256125 

6.567 

13.3145 

455  kHz  $2.00 

70 

2.22675 

2.78 

3.258625 

6.582 

13,3245 

81.9 

2.22875 

2.814 

3.261 

6.612 

13.3345 

96 

2.23725 

2.317 

3.261125 

6.6645 

13.3445 

225 

2.2395 

2.8225 

3.268625 

6.673 

13.3545 

BEACON  TRANSMtTTER 

Microwave  Associates  Modal  MA-S6Cie 

An  all  solid  stale  high  power  fixed  tuned  C-band  RF  Generator.  This  unil  is  crystal 

250 

285. 71J 
576 

2.24C75 

2.241 

2.246 

2.835 

2.85 

2.354 

2.854285 

2.865 

2.868 

2.8725 

3.271125 

3.273625 

3.276125 

3.3 

3.3345 

3.4045 

3.4115 

6.693 

6.723 

6.7305 

6.738 

6.75125 

6.753 

6.7562 

14.315 
15.016 
15.036 

controlled,  and  provides  frequency  stability  In  extreme  environments.  Designed  for 

720 

1.2288MC 
1.3047 
1.4 

2.2475 
2.2925 
2.2975 
2.3 

1  fi  8041 7 

use  in  high  performance  aircraft  and  ground  based  beacon  applications,  this  device 

17.2800 
17.8710 
17.9065 

can  also  be  used  as  an  up-converter  pur 
Frequency  Range 
Power  Output 
Frequency  Stability 

np  for  microwave  communications  relay. 
6,0  to  6.3  GHZ 
1  Watt  Min.  3  Watts  Max, 

+  f-  1  xlO-6 

1.455 

2.320 

2.876875 

3.4325 

6.7605 

17.9165 

Spurious  Harmonics 
Input  Voltage 

~30dB 

1.5 

2.326 

2.887 

3.4535 

6.7712 

17,9265 

24  to  32  Volts  DC 

1.689600 

2.32625 

2.889 

3.4675 

6.77626 

17,9365 

ONLY  $69.95 

1.7 

2.32885 

2.894 

3.4815 

6.880000 

17.9465 

1.76375 

2.3525 

2.910 

3.5 

6.910 

17.9665 

1.77125 

2.35256 

2.920 

3.579545 

6.940 

17.975 

TEKTRONIX 

HEWLETT  PACKARD 

1.773125 

2.368 

2.925450 

3.64 

7.15 

17,9735 

Model  519  Oscilloscope  DC  to  1GH 

z      Model  140A  Oscilloscope 

1.78675 

2.374 

2.92545 

3.75 

7.26 

19.100 

S699.00      W/1402A.  1400  A                      $495.00 

1.80224 

2.375 

2.931 

3.7735 

7.35 

19.55416 

(also  available  141 5A  S300) 

1.81875 

2-38725 

2,94375 

3.80 

7.390 

20.1 

TEKTRONIX 

IL30  Spectrum  Analyzer  plug-in 

925MHz-10-25GHz                       5899.0 

1  8275 

2.395 

2.945 

3.805 

7.423 

21.99965 

0 

1.845125 
1 .84375 
K845625 

2.396875 

2.42 

2,4375 

2.94675 

2.952 

2.966 

3.803 
3.901 
3.908 

7.443 
7.473 
7.5 

22. 

23.25 
23.575 

!  84575 

2.44275 

2.973 

3.9168 

7-81 

25.47667 

HEWLETT  PACKARD  UHF,  VHF,  AND  MICROWAVE  SIGNAL 

1.846 

2.4495 

2.980 

4.0000 

8.00764 

25,9 

GENERATORS  AND  SWEEPERS.  AND  OTHER  EQUIPMENT 

1.8425 

2.45 

2,981 

4.011 

8.00824 

25.99961 

1 .8497b 

2.4585 

2.98325 

4.126666 

8.075 

26.66667 

1.8575 

2.46125 

2.987 

4.26 

3.12 

26.8965 

MODEL  434A                            MODEL  416A                 MODEL  413AR 

t. 9081 25 

2.4S2 

2.9989 

4.3 

8.15571 

26.9 

Calorimetric  power  meter                 Ratio  meter               DC  null  voltmeter 

1.925 

2.486 

3.001 

4.6895 

8.364 

26.958 

$450.00 

$125.00                              $112.50 

1.327 

2,5 

3,0235 

4.6365 

8.64 

27.77778 

1.932 

2,51375 

3.045 

4,7 

8.820 

27.9 

MODEL  400DR                MODEL  61SE 

1.982 

2.56 

3.049 

4.7175 

8.8285 

28.728 

Vacuurrr  tube  voltmeter       3.8  to  7.6  GH 

z 

1.985 

2.581 

3.053 

4,7245 

8-837 

28.88889 

$79.95                        only  $499.99 

1.9942 
1,995976 

2.604 
2.6245 

3-062 
3,067 

4,7315      . 
4,765 

8-8455 
8.854 

28,9 
28.93888 

1.964750 

2.618 

3,074 

4.89 

8.8625 

29. 

WISPER  FANS 

2.0000 

2.62825 

3.1125 

5.0000 

8-871 

29.896 

Tfils  fan  is  super  quiet,  etflcieni  cooling  where  Sow  acoustical  disturbance  is  a 

must. 

2.0285 

2.633125 

3.126 

5.13125 

8.879500 

29.9 

Size  4.68"  x  4.68"  x  1.50".  Impedance  protected,  50/60  Hz  120  volts  AC 

2,05975 

2.639 

3.137 

5.139585 

8.888      ■■"- 

-  30.0000 

ONLY  59.95  or  2/$1B.OO 

2.126175 

2.63575 

3.13975 

5.147917 

8.905 

30.9 

2.12795 

2.64325 

3.1435 

5.164583 

8.9305 

31 .0000 

TRW  BROADBAND  AMPLIFIER  MODEL  CA615B 

2.1315 

2.646 

3.144 

5.348400 

8-939 

31.11111 

Frequency  response  40  to  300  MHZ 

2.133275 

2.647 

3.145 

5.426636 

8-956 

31.66687 

Gain 

3O0  MHZ  16dB  MIN. 

2.13505 

2.650750 

3.151 

5.436636 

9.0265 

31.9 

17.5dB  MAX. 

2.136825 

2.6545" 

3.1545 

"5.456 

9.65 

32.0000 

50  MHZ  0  lo  -  IdB  from  300  MHZ 

2.1425 

2.65825 

3.158 

5.4675 

9.65 

32.22222 

Voltage 

24  volts  DC  at  220ma  MAX 

2.144625 

2.660 

3.1585 

5.4990 

9.7 

32.9 

ONLY  S1 4.95 

2.14675 

2.652 

3.1615 

5,5065 

9.75 

33.0000 

2  148875 

2.66575 

3.1625 

5.515 

9.8 

33.33333 

2  151 

2,6695 

3.166 

5.5215 

9.85 

33.9 

Slow  scan  CRTs 

2.153125 

2.677 

3.16975    - 

-5.544 

9.9 

34.0000 

Used  but  good 

2C39A  2C42   2C43  2C46 

2.15375 

2.68075 

3.177 

5  5515 

9.95 

34,4 

Some  may  have  small 
burn  spots 

All  JAN  tubes 

2-155 
2.15525 

2.681 
2.6845 

3.181 
3.1825 

5.559 
5.5665 

9.999 
10.0000 

34,4444 
34,44444 

JAN-3CAP7A 

Used  but  guaranteed 

2.157375 

2.68825 

3.18475 

5.574 

10.021 

35.0G00 

$24.95 

$9.95 /each 

2.1595 

2.69575 

3.1885 

5-5815 

10.20833 

35.25000 

2.16375 

2.7 

3.2 

5-589 

10.80375 

35.55555 

2.165875 

2.702 

3.2035 

5.604 

11. 

36,0000 

MARCONI  Model  TF791C  Carrier  Deviation  Meter 

2.170125 
2.17225 

2.704 
2.71075 

3,20725 
3.2105 

5,619 
5.6115 

11.1805 
11.228 

36.21750 
36.6666 

4.0  MHz  to  270  Mhz 

2.174375 

2.715 

3.2165 

5.6265 

11.2375 

36.66666 

$299.95 

2.1765 

2.716 

3.2175 

5.6415 

11,2995 

36.66667 

2.17925 

2.723 

3.2315 

5.6715 

11.3565 

37.00000 

2.18475 

2.730 

3.23275 

5.675 

11.535 

37.2175 

INTEGRATED  CIRCUITS 

2.18575 

2.7315 

3.2365 

5.680 

11.69626 

37.385 

MC1303L                                          $  2.00 

MC1460R                                          S  5,40 

2.194125 

2.73225 

3.23775 

5,695 

12.29 

37.460 

MCU61R                                              6.90 

MCU63R 

5.15 

2.207063 

2,732625 

3.23775 

5.7 

12.39 

37.77777 
38,00000 

MCU69Q                                              2.05 

MCU68R 

3.55 

2.208313 

2.733 

3.2385 

5.7105 

12.49 

MC1550G                                              1.50 

MC1560G 

10.20 

2.209563 

'  2,737 

3.238875 

5.733333 

12.69 

36  33333 
38.77777 
38,77778 
38.88888 
38.88889 
39.00000 
39  160 

MC1560R                                            12.40 

MC1563R 

10.00 

2.210812 

2,73975 

3.23925 

6.110 

12.79 

MC1568G                                            5-31 

MC1668L 

5.00 

2.210813 

2.742125 

3.24 

6.210 

12.89 

MC1569R                                             8.15 

MC1590G 

6.50 

2.212063 

27425 

3.24025 

6.321458 

12.99 

MC4024P                                                3,82 

MC6800P 

9.95 

2.214562 

2.744 

3.2405 

6.424583 

13.09 

MC6820P                                              6.95 

MC68B21P 

12.00 

2.214563 

2.7445 

3.241 

5.425 

13.102 

2513                                                       6,95 

4116-200NS 

10-37 

2.215625 

2.74475 

3.2425 

6.427083 

13.2155 

40  OCOOD 

3060A                                             3.95 

TMS4060 

b.yb 

2.217938 

2.746S75 

3.244 

6.45 

13.2455 

^\f .  V^  »>  V  ^ 

41  11111 

270eTI                                                    8.95 

TMS4024 

13.90 

221975 

2.751 

3.248875 

6.47 

13,2745 

43.33333 

2716Tf                                                  29,95 

^702A 

4.95 

2.754 

3.24975 

6.4711 

13.2845 

47.48 

2.75525 

3.4975 

6,5^0 

13-2945 

43.97222 

2.762375 

3.2515 
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CRYSTALS  (Con'l) 

49.84:66  MC 

49.95 

50,14:66 

53,45 

54,95MC 

55-45 

57.45 

58.45 

5a4e 

60.45 

61.95 

63.80833 

66.66667 

72.855 

75.185 

76.66667 

82.75 

83. 

84. 

85.833330 

90,833 

93-1346 

93,535 

939353 

94.3 

95. 

95.35 

106.850 

123.5 

146.6^ 

t47.09 

165.5 

HF  TRANSISTORS 

2N1561 

2N1562 

2N1692 

2N1693 

2N2a57JAN 

2N2876 

2N2880 

2N2927 

2N2947 

2N294e 

2N2949 

2N2950 

2N3287 

2N3294 

2N3302 

2N3307 

2N3309 

2N3375.'MM3375 

2N3553 

2N3ai8 

2N3866 

2N3866JAN 

2N3B66JANTX 

2N3924 

2N3925 

2N3927 

2N3950 

2N3961 

2N4072 

2N4135 

2N4427 

2N4430 

2N4440 

2N4957 

2N4958 

2N4959 

2N4976 

2N5090 

2N510e 

2N5109 

2N5160 

2N5t7? 

2N5179 


Alfred  Model  632D 

Sweep  signal  generator 

2-4  GHz  $399.00 


Poiorad  Model  1206 

1.95  to  4.20  GHz 

signal  source 

$400.00 

Model  1107  3.8  to  8.20 

GHz  signal  generator 

$550.00 


FETs 

3N128  1.00 
40673  1.39 
MPF102  .45 
MPF121  1.00 
MPF131  1.00 


PRICE 

$15.00 

15.00 

15.00 

15.00 

2.45 

12,35 

25,00 

7,00 

17,25 

15,50 

3.90 

5.00 

4.30 

1.15 

1.05 

10.50 

3.90 

7.00 

1.45 

6.00 

1.09 

2.70 

4.43 

3.20 

6.00 

11.50 

26.25 

6.60 

1.70 

2.00 

1.09 

20,00 

8.60 

3,50 

2.80 

2.12 

19.00 

6.90 

3.90 

1.55 

3.34 

20.00 

-49 


TUNNEL  DIODES 


TYPE 

TD261A 
TD266A 
1N2930 
1N2939 
1N4395 


2N5184 
2N5216 
2N5583 
2N5589 
2N5590 
2N5591 
2N5537 
2N5641 
2N5643 
2N5645 
2N5764 

TYPE 


2N5842 

2N5862 

2N5913 

2N5922 

2N5842 

2N5843 

2N5944 

2N5945 

2N5946 

2N6080 

2N60B1 

2N6082 

2N6G83 

2N60S4 

2N6094 

2N6095 

2N6096 

2N6097 

2N6136 

2N6166 

2N6439 

MM1600 

MM  1550 

MM1552 

MM1553 

MM1601 

MM1602/2N6842 

MM1607 

MM1661 

MM1869 

MM  1943 


2.00 

47.50 

4.43 

4,60 

6.30 

10.35 

20.70 

4.90 

14.38 

11.00 

27.00 

PRICE 

S  a65 

50.00 

3.25 

10.00 

46.00 

T.75 

7.50 

10.90 

13.20 

5.45 

8.60 

9.90 

11.30 

13.20 

5.75 

10.35 

19.35 

28.00 

18.70 

36.80 

43.45 

32.20 

10.00 

50.00 

56.50 

5.50 

7.50 

6.65 

15.00 

17.50 

3-00 


electroiycg^"'^ 


PRICE 

310.00 

10.00 

7.65 

7.65 

5.40 


MM2605 

MM2608 

MMB002 

MM8006 

MRF304 

MRF502 

MRF504 

MRF509 

MRF511 

MRF901 

MRF6177 

MRF8004 

HEP76/S3014 

HEPS3002 

HEPS3003 

HEPS3005 

HEPS3006 

HEPS3007 

HEPS3010 

HEPS5026 

MMCM918 

MMT72 

MMT74 

MMT2857 

TYPE 


3.00 

5.00 

2.05 

2.15 

43.45 

.49 

6.95 

4.90 

8.60 

3.00 

20.70 

1.44 

4.95 

11.30 

29.88 

9.95 

19.90 

24.95 

11.34 

2.56 

1.00 

.61 

.94 

1.43 

PRICE 


MMT3960A 

S  6.25 

PT35398 

3.00 

PT41868 

3.00 

PT4571A 

1,50 

PT4612 

5.00 

PT4628 

5.00 

PT4640 

5.00 

PT8659 

10.72 

PT97e4 

24.30 

PT9790 

41.70 

PT9847 

26.40 

SD1043 

5.00 

SD1116 

3.00 

SD1118 

5.00 

SD1119 

3.00 

40281 

10.90 

40282 

11.90 

40290 

2.48 

TA7994 

50.00 

MHZ  ELECTRONIC  KITS: 

kit#1 

Motorola  MC14410CP  CMOS  Tone  Generafor 

CMOS  Tone  Generator  uses  1MHZ  crystaJ  to  produce  standard  dual  frequency  diaf- 

ing  signal.  Directly  compatible  with  1 2  key  Chomeric  Toucti  Tone  Pads.  Kit  includes 

the  following: 

1  Motorola  MC14410CP  Chip 

1  PC  Board 

And  all  other  parts  for  assembiy.  NOW  ONLY  $15.70 


Kit  #2 

FalrchHd  95H90DC  Prescaldr  350MHZ. 

95H90DC  Prescaler  divides  by  10  to  350  MHZ,  This  kit  wilf  take  any  35MHZ  Counter 

to  350  MHZ.  Kit  includes  the  following: 

1  Falfchild  95H90DC  Chip 

1  2N5179  Transistor 

2  UG'88/U  BNC  Connectors 
1  PC  Board 

And  an  other  parts  for  assembly.  NOW  ONLY  $1 9.95 


FAIRCHILD  VHP  AND  UHF  PRESCALER  CHIPS 

95H90DC  350M  HZ  Presca!  er  Dfvide  by  10/1 1 

95H91  DC  350MHZ  Prescaler  Divide  by  5/6 

1 1 C90DC  650MHZ  Prescaler  Divide  by  iO/l  1 

11C91DC  650M HZ  Prescaler  Divide  by  5/6 

11C83DC  1GHZ  Divide  by  248/256  Prescaler 

11C70DC  600MHZ  Flip/Fiop  with  reset 

11C58DC  ECLVCM 

1 1 C44DC  Pnase  Frequency  Detector  (MC4044P/L) 

11C24DC  Dual  TTL  VCM  (MC4024P/L) 

1 1 C06DC  UHF  Pf escal er  750M H Z  D  Ty pe  Fli p/F!op 

11C05DC  1GHZ  Counter  Divide  by  4 

11C01FC  High  Speed  Dual  5-4  Input  NO/NOR  Gate 


$  8.95 

8.95 

15,95 

15.95 

29.90 

12.30 

4.53 

3.82 

3.82 

12.30 

74.35 

15.40 


CRYSTAL  FILTERS:  Tyco  001-19880  same  aa  2194F 

10.7MHZ  Narrow  Band  Crystal  Filter 

3  db  bandwidth  ISkhz  minimum  20  db  bandwidth  60khz  minimum  40  db  bandwidth 
150khz  minimum.  Ultimate  50  db:  Insertion  loss  I.Odb  Max.  Rippie  l  .Odb  Max.  Ct.  0  + 
-  5pf.  Rt.  3600  Ohms, 

NOW  ONLY  $5.95 


2E26 

3-50OZ 

3-1000Z 

3828 

4.65A 

4-1 25A 

4-250A 

4-400A 

4- 1000  A 

4CX250B 

4CX250F 

4CX250G 

4CX250K 

4CX250R 


TUBES 

$5.00  4CX350A 


90.00 

225,00 

5  00 

54.50 

68.75 

80.00 

81.50 

255.00 

38.50 

53.50 

53.50 

72.00 

48.00 


4CX100A 
4.CX15G0B 
572E 
ailA 
5894 
6146A 
61466 
6360 
-6907 
6939 
7360 
8072 

B295A/PL172 
8950 


S32  25 

239  00 

285.00 

33.60 

12.95 

39.00 

5.25 

6.25 

7.95 

35.00 

9.95 

10.60 

45.00 

150.00 

5.95 


SONALERT  Model  SL628P 

6-28  volts  DC 

3-14  ma 

$5.95 


Prices  Subject  to  Change 


1  MHz  TCXO  Crystal  Oscillator 

'TTL  output 

3.3  volts  DC 

$19.95 


2111  W. 
Phoenix, 


(602)  242-3037 
Camelback 

Arizona      85015;    Vo^r  signature; 


T&FUHS, 

All  CHECKS  jna  ttOHET  OBDfHS  ARE  IN  IS  FUNDS' 

ALL  OHDEflS  SENT  nnST  LL*Si  OS  UPS. 
f'  ■  iE«  include  11  50  hlminuin  Igr  ttvtgt 
Hi     PBICK  ARE  rN  \ii  OOUflHS 
t.1^  PfiJtlS  PRIjHE.'GUilfiflMTt^rO 


BANK  AMERiCARD/tfJSA/MASTERCHARGE 
Vyj:  '■J  jnlDer 


Exp.  Date 


f/^  Reader  Sen/ice— see  page  21 1 
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FREQUENCY  COUNTER  KIT 
Outsta  nd  i  ng  Per  f  o  rm  a  n  ce 


CT-50 


Tfte  CT^SO  is  a  v^fs^lilfr  and  pietision  kequ*ncy  counter  whi^h 
rregye^icie^  10  5fl  mNt  arK)  4jp  ta  Sfl&  niHz  wiin  SEie  CTrfiM  oplitji^ 
lfttfigf*hori  CMOSciTcuiiry  and  ^oHd  E.[a[E  di^plsy  tethPiOlo^j-  hav*  ertst>li5  i.l  !H 
match  p^rfermance  *ound  in  umls  s€llmg  for  ovef  ihiee  ^m^j  a$  mu^h 
cf^nsL^iwpSiOrt  tiypicaliy  3OCM0Q  rtaj  make^  rhe  C~  ^D  icisiil  rm  fV:;.ns.Mo  uaiK^ 
FaarurBj  &1  1h9  CT-50  -n^lude:  largg  a  digi1  LhU  dispiay  RF  -: ".it^ldflr^  nl-  nq^ti 
pL-alihul Itsn  ipffrahon.  automatic  (Secimal  pc-ml.  'jlly  soc-i,^T-ad  If  chips  ^\^\}  mp 
10  50  vftll*  Lo  int^re  aga:ns1  accidental  tsumoul  oroverici-d  And.  ihft  Utf;i  ItEJUii 
eaay  rt*A*rtb*y.  Ciaar.  step  Oy  s^ap  matriicHons  g^ide  fan  to  a  l^nifihiid  imii  tol 
Of<ler  ^OMr  li»d«|iE 

CI  50  flO  -fiHi  TO-ufnw  kil  M*.95 

CT-Spi^T.  ep  mhs  ^^nr^'  *w«l  and  lEsled  1^59.91 


mft*  a$  reiu-^h  Lav.  pov^-ar 
rk;.ns.Mo  tiaiK^ry  cperalicn 
^ittldijr^  nl.  rnetai  cs^e  easy 
:  Lhips  ?inij  mpui  prole  c^ion 
,  ihft  UtfJiltEJUir&o'aJiisthe 


Incredible  Price 


F. r:r...Rr.i^  -inw;  li  hj  p^  65  mHj;.  Mb 'mHf  WltlCT-6W 
H«c-Jl.rin   ;d  Hir.i  C  1  s^c  ^alfli  1  "" 

AciiLii  ic^  aiij.■.i.^3t^^k  in  n  J^  f^nn'- 

aijb4lv  ^^pprr-artH  10    mji -iO    C  iamf*"' ■■■'■ 

comp*nMrfr3 

lrf>Jt  ENf .  1  m^gchm  2Q  Eja .JiT*sL  M  dhm. ^lih ^.ZBOC 
&-EriL>Kl:  ftJVJ<JC  sfTiaKimLTi  all  rFad« 
b«iiflilrv  Is-  J*W  -li^i  25  n.  irj  65  "i^rr^.  t^j-i  SD  rrr,  tz  60D 

ft^^f  1l{lv4C5wah^an^■■vtJG.^.  ■i^]^;■■^la     ^' 
5^y  6"  X  A"  ■  ^■.  Kgh  quA'H>  aUmii'jm  c«kl  3  Iba 
ICS  iil.iiirt  jllic-ck^i^d 


PV  CftMSfaWM5*0tJHiwr 
npH^^FKif  orabii  naTi'lazdir 


CAR 
CLOCK 

The  UN-KIT;  only 
5  solder  connections 
Here's  a  super  looking,  rugged  and  accurate  auto 
clock. which  is  a  snap  to  build  and  install.  Clock 
movemerit  is  completely  assembled— yoj  only  solder 
3  wires  and  2  switches,  takes  about  15  minutesl 
Display  is  brigm  green  with  automatic  brightness 
conTfOi  photccei  —assures  you  of  a  highly  'eadable 
display,  day  or  nighr  Comes  in  a  satin  finish  an- 
od;26d  aluminurr  case  A'hich  zbp.  be  attached  5 
ditfe-ent  ways  using  2  sided  tape  Choice  ot  sKer, 
black  or  gold  case  (specify) 

OC-3  kit.  13  hour  fcrmar  S22.35 

DC-3  ^'ired  a:id  tesied  S29.9S 

110V  AC  adapter  S5.9S 


Under  dash 
car  clock 

'2 '2^  hour  cjock  in  a  beau- 
tiful p\as!ic  case  features.  6 
jumbo  RED  LEDS,  high  accuracy  ;irr<in  nc  )  easy 3 
v/ire  hookup,  display  blanks  with  igmiion.  and  supei" 
ins*ruc1ions.  Opiional  dimmer  automatically  aCjLStS 
display  to  ambient  lighi  level 

OC'1 1  ciock  with  mtg   bracket  527,95 

CHW-T  dirnmer  adaptor  2.50 


PRESCALER 


Extend    the    range    ol    your 

counter  to  600  rnHz    Works 

with  any  counler   Includes  2 

transistor  pre-amp  to  give  super  sens,  typicaiiy  20 

mv  at  1  50  mHz.  Specify  -  ? 0  or  -h  1 00  ratio. 

PS-IB,  600  mHzprescaler  S59-95 

PS-1BK.600mHzorescaler  kit  49.95 


OP-AMP  SPECIAL 

741  mini  drp  12/S2.00 

81-FET  mini  dip.  741  type  .    10/S2.00 

VIDEO  TERMINAL 

A  completely  self-contained,  st^nd  alone  video  ter- 
minal card.  Requires  only  an  ASCI!  keyboard  and  TV 
set  to  become  a  complete  terminaJ  unit.  Two  units 
available,  common  features  are:  single  5V  supply. 
XTAL  comroiled  sync  and  baud  rates  (lo  9600), 
complete  computer  and  keyboard  conlrol  of  cursor. 
Parity  error  controi  and  display.  Accepts  and  gener- 
ates serial  ASCII  plus  paralief  keyboaed  input.  The 
3216  is  32  char  by  16  fines.  2  pages  with  memory 
dump  feature.  The  641 6  is  64  char,  by  1 6  lines,  with 
scrolling,  upper  and  iower  Case  (optional)  and  has 
RS-232  and  20ma  foop  interlaces  on  board.  Kits 
include  sockets  and  complete  documentation 

RE  3216.  terminal  card  S149.95 

RE  6416,  term inaf  card 189.95 

Lower  Case  option,  6416  only 13.95 

Power  Supply  Kit 14.95 

Video/RF  Modulator,  VD-T  6.95 

A&sambled,  tested  units,  add  ,  .      60.00 


CALENDAR  ALARM  CLOCK 

The  clock  thats  got  it  a!".  6-  5"  LEDs.  i2   24  hour. 

snooze    24  hour  aiarm.  4   year  calendar,   saltery 

backup,  and  lots  more  The  suoer  7001  chip  \s  used 

Size"  5x4x2  mches. 

Complete  kit.  less  case  {not  available) 

DC-9  S34.95 


FM  MINI  MIKE  KIT 


30  Watt  2  mtr  PWR  AMP 

Simple  Class  C  power  amp  features  8  limes  po^er 
gain  1  Win  for8out.2  infer  tSout.  4  W  in  for  50  out 
IT       Max  output  of  35  W.incedibleva.ue,  connolete  with 
al)  pans,  less  case  and  T-R  relay 
PA-1 .  30  W  pwf  amp  kit  S22.95 

TR-1    RF  sensed  T-R  relay  kit 


J^^^^M      A    super    high    pertc^mance    FM 

^^^^H      Wireless  mr^e  kit'  TransnTrUs  a  stable 

^HHI      signal  up  to  300  yards  with  excep- 

^^^Sl      liOfial  audio  quality  by  means  of  its 

^^^^1      built  in  electret  mike    Kit  includes 

^^^^H      case,  miKe,  on-off  switch,  antenna, 

^^^^^      battery  and  super  instructions  This 

is  the  finest  unit  available 

FM-3  kit  SI  2.95 

nvi-3  wired  and  tested  16,95 


CLOCK  KITS 


our  Best  Seller 
your  Best  Deal 


Try  your  hand  at  building  the  finest  looking 
clock  on  the  market  Its  satin  finish  anodized 
alLiminum  case  looks  great  anywhere,  while  six  .4" 
LfED  digits  provide  a  highly  readable  display  This  is  a 
complete  kit,  ro  extras  needed,  a  no  it^^rJy  takes  1-2 
nours  tc  asse^tile  Your  choice  of  c^3?  colors 
Silver,  coid,  brcn;^e  black,  blue  [specify) 
Cfock  kiT.  12  '24  hour  DC-5  S22.95 

Clock  with  :0  mm   ID  :imer,  12  24  hour 

DC-iO  27.95 

Alarni  csock,  12  nour  only.  OC-S  24.95 

t2V  DC  car  Clock   DC- 7  27.95 

For  wired  and  tested  clocks  add  S 1 0  00  to  kit  once. 


Hard  to  frrvd  PARTS 


LIHf  AH  ICi 
Ml 


Ramsey's  famous  MINI-KITS 


FM  WIRELESS  MIKE  KIT 

Transmits  up  lo  300' 
to  any  FM  broadcast 
radio,  uses  any  type  of 
mike    Runs  on  3  to  9V. 
Type  FM-2  has  added  sen- 
sitive mike  preamo  stage. 
FM-l  kit  S2,95  FM-2  ki\  S4.g 


COLOR  ORGAM/MUSIC  LIGHTS 

See  music  come  alive'  3  different 
Isgtus  flicker  with  music  One  light 
forlows.  ore  for  ;he  miU  range  and 
one  for  the  highs.  Each  channel 
individually  adjustable,  and  dnves 
up  to  300W.  Great  for  parties,  band 
music,  nile  clubs  and  more. 
Complete  kit,  ML-1  S7,9S 


LED  BLINKY  KIT 

Agreaf  atientron  gelte'  wtiict^  aller- 
naiely  Hashes  2  jumbo  LHDs  Use 
for  name  badges,  buttons,  earning 
Dane!  Itgnis.  anvlhingf  Runs  en  3  to 
15  volts 

■  ■'""■[:■■■■■'''  '■  ■  i^yj 


VIDEO  MODULATOR  KIT 

Converts  any  TV  to  video  monitor 
Super  stable,  tunable  over  ch,  4-6. 
Runs  on  5-1 5V,  accepts  std  video 
Signal.  Best  unil  on  the  market' 
Complete  kil,  VD-t  S635 


A     corrptete 
"One  decoder  on 
a  single  PC  Ijoard 
Fpalures:      -lOC-SOOO 
Hz  adtustaDSe  range  via 
20  turn  pot,  voltage  regulation.  567 
IC  Useful fortouch'ione decoding, 
loneburstdeteclion.  FSK.  etc  Can 
also  be  used  as  a  stable  lone  en- 
coder. Runs  on  5  to  12  volts 
Complete  kit.  TD-1  S5.BS 

"whTsper  light  Klf 

An  interesting  kit,  small  mike  picks 
up  sounds  and  converts  them  lo 
light  T-ie  louder  ihs  sounc  the 
brighter  the  light  Compielety  self- 
contained.  Includes  mike,  runs  on 
\  10V AC.  conTrols  up  lo  SOO  walls 


rsfnss^  alaairciiss 

BOX  a[)72,  nOCHESTER,  N.V„  14610 


SUPER  SLEUTH 

A  super  sensitive  am- 
plifier which  will   pick 
up  a  pin  drop  at  15  feel' 
Great  for  monilonng  baby's  room  or 
as  general  purpose  ampllf let  Full  2 
W  rma  ouipul.  runs  on  5  to  1 S  voHs. 
uses  e-45  ohfTT  spsiaker 
Complete  kit,  6t^-9  i~-  n-~ 


POWER  SUPPLY  KIT 

Complete   triple   s'egu- 
;ated  pov/e:  suoply  pro- 
vides variable    :  6   to   18 
volts  at  200  ma  and  -i-5Vat  i 
Amp     Excellent    load    regulation, 
good  filienng  and  small  sua  Less 
transformers,  requires  6  3V  (u    1  A 
and  24  VCT 
Complete  kit.  PS-3LT  S6,9S 


SIREN  KIT 

Produces  upward  and  downwaro 
wai;  characrensiic  of  a  poNc^  suiSr 
SV'JpeakaLdiooutpul  furson3-i5 
voliE   jses  3-J5  Ohm  spea-cer 
CcmpfsreVn  SM-3  SZ.95 


PHONE  ORDERS  CALL 
(716)271-S4©7 
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These  Low  Cost  SSB 

TRANSMITTING 

CONVERTERS 

Let  you  use  inexpensive  recycled 
1 0  or  1 1  meter  SSB  exciters  on  VHF! 


Linear  Converter  for  SSB,  CW,  FM,  etc. 

A  fraction  of  the  price  of  other  units 

2W  p.e.p,  output  with  1  mW  drive 

Use  low  po\wer  tap  on  exciter  or  attenuator  pad 

Easy  to  align  m\h  built-in  test  points 

Link  with  VHF  RX  converter  for  transceive 


KIT  ONLY  $69.95 


MODEL 

XV2-1 
XV2-2 
XV2-3 
XV2-4 
XV2-5 
XV2-6 
XV2-7 
XV2-8 


INPUT  (MHz)         OUTPUT  (MHz) 


28-30 

28-30 

28-30  (26-28) 

28-30 

28-30 

26-28 

144-146 

144-146 


50-52 

220-222 

222-224(220-222) 

144-146 

145-147 

144-146 

50-52 

220-222 


FAMOUS  HAMTRONICS  PREAMPS 
Let  you  hear  the  weak  ones  too! 

Great  for  OSCAR,  SSB,  FM,  ATV.  Over  14,000  in 
use  throughout  the  world  on  all  types  of  receivers. 


P9  Kit  $12.95 

PI  4  Wired      $24.95 

Specify  band  when  ordering 


•  Deluxe  vhf  model  for  applications  where  space 
permits  •  iy3"x3"  •  Models  available  to  cover  any 
4  MHz  band  in  the  26  to  230  MHz  range    •  12  Vdc 

•  2  stages    •  Ideal  for  OSCAR     •  20  dB  gain 


^^!ms- 


P8  Kit  $10.95 

Specify  band  when  ordering 


•  M  i  niatu  re  vhf  model  for  tight  spaces^  size  o  nly  V^  x  2  % 

#  Models  available  to  cover  any  4  MHz  band  in  the  range 
20  to  230  MHz    •20dbgain     #12  Vdc 


P15  Kit 
P35  Wired 


$18.95 
$34.95 


•  Covers  any  6  MHz  band  in  UHF  range  of  380  to 
520   MHz     •  20   dB   gain     •  2   stages    •  12   Vdc 


Easy  to  Build  PET 

RECEIVING 
CONVERTERS 

Let  you  receive  OSCAR  and  other 

exciting  VHF  and  UHF  signals  on 

your  present  HF  or  2M  receiver 


VHF 

KIT 

STiLL 

ONLY 

$34.95 


MODEL 

C28 

C50 

050-2 

0144 

0145 

0146 

0146 

0220 

0220-2 

C110 

C1 1 0-ELT 


RF  RANGE 

28-32  MHz 

60-52 

50-52 

144-146 

145-147 

146-148 

144-146 

220-222 

220-222 

Any  2  MHz  of 

Aircraft  Band 

121.5(121.6) 


MODEL 

043  2-2 
0432-5 
0432-4 
0432-7 
0432-9 


RF  RANGE 

432-434 
435-437 
432-436 


OUTPUT  RANGE 

144-148 

28-30 

144-146 

28-30 

28-30 

28-30 

26-28 

28-30 

144-146 

26-28 

or  28-30 

CB  Chan  9  f1 7) 


UHF 

KIT 

ONLY 

$34.95 

OUTPUT  RANGE 


28-30 
28-30 

144-148 

61.25 

61.25 


Professional  Quality  VHF/UHF 

FM/CW  EXCITERS 


Fully  shielded  designs 

Double  tuned  circuits  for  spurious  suppression 

Easy  to  align  with  built-in  test  aids 


T50-50  6-chan,  6M,  2W  Kit $49.95 

T50-1 50  6-chan,  2M,  2W  Kit $49.95 

T50-220  e-chan,  220  MHz,  1  iytW  Kit $49.95 

T40/T20  1 1  -Chan,  450  MHz,  2O0mW  Kit $49.95 


See  our  Complete  Line  of 

VHF&UHFLinearPA's 


•  Use  as  linear  or  class  C  PA 

•  For  use  with  SSB  Xmtg  Converters,  FM  E?(citers,  etc. 

LPA  2-15    VHF  PA,  2W  In/ 15-20W  out.  Solid-state  t/r 
switching.  Kit  only $59,95 

LPA  2-45    VH  F  PA,  2W  i  n/40-45 W  out.  Can  also  be  used 
with  8-1 OW  drive-  Kit  price $1 09.95 

LPA  4-10     UHF  PA,  200-500mW  in/6-1  OW  out.Kit  price 
only $79.95 


IT'S  EASY  TO  ORDER! 

*  Write  or  phone  716-392-9430 
(Electronic  answering  service  evenings  &  weekends) 

•  Use  Credit  Card,  UPS  COD,  Check,  Money  Order 

•  Add  $2.00  shipping  &  handling  per  order 


Call  or  Write  to  Get 

IFREE  1979  CATALOG 

With  Complete  Details 

(Send  4  IRC's  for  overseas  maifirg) 


New  R75  One  Channel 
VHF  FM  RECEIVER 

Offers  Unprecedented 
Range  of  Selectivity  Options! 


•  New  generation 

•  More  sensitive 

•  More  selective 

•  Uses  crystal  filters 

•  Smaller 

•  Easy  to  align 


R75A  Kit  for  monitor  or  weather  satellite  service. 
-SOdB  at  ±  30  KHz $69.95 

R75B  Kit  for  normal  nbfm  service.  -60dB  at  ±17KHz, 
-80dB  at  ±  25  KHz $74.95 

R75C  Kit  for  repeater  service.  -60dB  at  ±  14  KHz, 
-SOdB  at  ±  22  KHz $84.95 

R75  D  Kit  f or  spl  it  Chan  ne  f  operation .  Uses  8  pole  crystal 
filter!  -60dB  at  ±  9  KHz,  -lOOdB  at±  15  KHz. .  .$99.95 

Specify  band:  1 0M,  6M ,  2M ,  or  220  M  Hz.  May  also  be  used 
on  adjacent  commercial  bands.  Use  2M  version  for 
137  MHz  WX  satellite. 


HAMTRONICS  SIX  CHANNEL 
VHF  &  UHF  FM  RECEIVERS 

In  use  by  the  hundreds  throughout 
the  world.  Unlimited  applications. 


Commercial  grade  design"^ 
Easy  to  build  &  align 
70  or  lOOdB  selectivity  options 
Low  system  cost 
Compartmentized  shielding 


R70  VHF  Receiver  kit  for  10M,  6M,  2M,  220  MHz  or 

adjacent  commercial  bands $74.95 

Optional  xtal  filter  for  10p_dB adjacent  channel. . .  $10,00 


R90  UHF  Receiver  [<it  for  any  2MHz  segment  of  380  to 
520  i^ Hz  band $89.95 


romcs,  inc. 


65  A  MOUL  HD' HILTON,  NY  U468 
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NATIONAL  SEMICONDUCTOR 


CAR  CLOCK  MODULE  -  #MA6008 


99 


$6 

^#  each 

SPECIAL  OFFER:  Two  for  $13 


INCLUDES  CRYSTAL  TIMEBASE! 
WORKS  ON  12  VDC! 


Originatly  used  by  HYGAIN  to  indicate  time  and 
channel  on  an  expensive  C.B.  Mini  size,  self 
contained  module.  Not  a  Kit.  Four  digits  plus 
flashing  indicator  for  seconds.  Includes  MM5369 
and  3.58  MHZ  Crystal  for  super  accurate  time  base. 
With  hookup  data. 

MFGR's  CLOSEOUT 

LIMITED  QTY. 


NATIONAL  SEMICONDUCTOR 


MILITARY  TIME  FORMAT! 


JUMBO  CLOCK  MODULE 


MAIOOBD 
BRAND  NEW! 


REG.  «9.95 


ZULU 

50%  OFF  SALE! 


PERFECT  FOR  USE 
WITH  A  TIMEBASE. 


FEATURES: 

*  FOUR  JUMBO  V,  INCH  LED  DISPLAYS 
^   24  HR  REAL  TIME  FORMAT 

*  24  HR  ALARM  SIGNAL  OUTPUT 

*  50  OR  60  Hz  OPERATION 

*  LED  BRIGHTNESS  CONTROL 

*  POWER  FAILURE  INDICATOR 

*  SLEEP  &  SNOOZE  TIMERS 

*  DIRECT  LED  DRIVE  (LOW  RFI) 

*  COMES  WITH  FULL  DATA 

COMPARE  AT  UP  TO  TWICE 
OUR  PRICE! 


MANUFACTURER'S  CLOSEOUT! 


NATIONAL  SEMICONDUCTOR 


SIX  DIGIT  ALARM  CLOCK  CHIP 

NationaTs  second  generation  clock  chip 

24  Pin  Dip.  Super  easy  Xo  use. 
FEATURES: 

12  HOUR  DISPLAY  *  24  HOUR  ALARM 
4  OR  6  DIGITS  *  ALARM  TONE  OUTPUT 
SNOOZE  ALARM   *  EASY  LED  INTERFACE 
POWER  FAILIND.  *  BRIGHTNESS  CONTROL 
AM/PM  INDICATION   *  SINGLE  POWER  SUPPLY 
FAST  AND  SLOW  SET   *  LOW  POWER 
HOUSE # 

WE  SUPPLY  FULL  DATA,  SPECS. 


$2.49  each 


3  FOR  $5.95 


MM5375AA 


HUGE 

SPECIAL 

PURCHASE! 


NATIONAL  SEMICONDUCTOR 

JUMBO  CLOCK  MODULE 


FEATl.JFi£S 

•  FOUR  JUMBO  ■:■  INCH  LED  DISPLAYS 

•  1?  HH  HEAL    riME   FORMAT 
»   -?<  HR  ALARM  SIGNAL   OUTPUT 

•  »  OH  60  Hz  OPERATION 

•  LED  BRIGHTNESS  CONTROL 

•  FOWER  FAILURE  SNDrCATClH 

•  SLEtP  A  SNOOZE  TIMERS 
.    DIRECT  LED  DRi^TE  aOW  RFli 

(ACXFMRS;,»I  .COMES  WITH  FULL  DATA 

PERFECT  FOR  USE  I   COMPARE  AT  UP  TO  TWICE 

WITH  A  TIMEBASE.  OUR   PRICE! 


MICRO-MINI  TOGGLE  SWITCH 


"••mm 


*••••■ 

•  ••• 

••••I 


99<|: 

EACH 


SPDT.     By 


RAYTHEON.  [^JJJJ 

MADE  IN  USAI  WITH  HDWR.  —••3 


6  FOR  $5 


60  Hz  CRYSTAL  TIME  BASE 

$4.95  (Complete  Kit) 
Uses  MM5369  CMOS  divider  iC 
with  high  accuracy  3.579546 
MHZ  Crystal.  Use  with  all  MOS 
Clock  Chips  or  Modules.  Draws 
only  1.5  MA.  All  parts,  data  and 
PC  Board  included. 


FAIftCHiLD  PNP 
"SUPER  TRANSISTOR" 

2N4402,  TO-92  PSastic,  Silicon  PNP 
Driver.  High  Current.  VCEO-40  HFE- 
50  to  150  at  150  MA.  FT-150  MHZ,  A 
super  "BEEFED-UP"  Version  of  the 

'''''''         8  FOR  $1 


FET  SALE 

2N4304.  Brand  New 

N  Channel,  Junction  Fet. 

BVGD0-30V  IDSS-15  MA  Typ, 

1500  uMHOS,  TO-18  Plastic 

Case.  Mfg.  by  Teledyne, 

6  FOR  $1 


::: 


JUMBO  IC  ASSORTMENT 

All  new  not  rejects.  BIG 
computer  mfg.  Surplus.  Some 
standard  marked,  many  house 
numbered,  TTL,  DTL.  LINEAR. 
All  prime.  1st  line. 
50  for  $1 .59         500  for  $1 2,95  ;;  J  J  J 


»«#•« 
«•••< 

»•#•! 
•»«•< 
^•••i 

*••* 


MORE  CLOCK  CHIPS! 

MM531 6-4  Digit  W/Alarm.  An  old  reliable,  work  horse  chip  —  .•*#•] 

$1.99  :::::j 

MK50380  -  4  Digit  -  Direct  Drive  on  Readouts,  Like  FCM  7010  - 

$1.99  ■>»••• 

MK50250  -  6  Digits  with  Alarm,  For  multiplexed  Led  R,0.  —  [IIJJj 


$2.95 


•••f 


:::::  Digital  Research  Corporation 


(OF  TEXAS) 


f^D20 


P.O.  BOX  401247     •     GARLAND,  TEXAS     •     (214)271-2461 


TERMS:  Add  30C  postage,  we  pay  balance.  Orders  under  $1 5  add  !!*!^{ 
75€  handling  No  CO.D.  We  accept  Visa,  MasterCharge  and  <••••# 
American  Express  cards.  Tex.  Res.  add  5%  Tax.  Foreign  orders  '^***J 
{except  Canada)  add  20%  P&H  90  Day  Money  Back  Guarantee  on  !!*JJ  J 
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16K  EPROM  CARD-S  100  BUSS 


V    8K  LOW  POWER  RAM  KIT-S  100  BUSS    ^ 
250  NS  SALE! 


OUR 

BEST 

SELLING 

KITl 

USES  2708's! 

Thousands  of  personal  and  business  systems  around 
the  world  use  this  board  with  complete  satisfaction. 
Puts  1 6K  of  software  online  at  ALL  TIMES!  Kit  features 
a  top  quality  soldermasked  and  silk-screened  PC  board 
and  first  run  parts  and  sockets.  All  parts  (except  2708's) 
are  included.  Any  number  of  EPROM  locations  may  be 
disabled  to  avoid  any  memory  conflicts.  Fully  buffered 
and  has  WAIT  STATE  capabilities. 


I  OUR  450NS  2708'S 
I  ARE  $8.95  EA.  WITH 
I    PURCHASE  OF  KIT 


ASSEMBLED 

AND  FULLY  TESTED 

ADD  $25 


$129 


KIT 


(450  NS  RAMS!) 

Thousands  of  computer  systems  rely  on  this  rugged,  work 
horse,  RAM  board.   Designed  for  error-free 
systems  use. 
KIT  FEATURES: 

1.  Doubled  sided  PC  Board  with  solder 
mask  and  silk  screen  layout, Gold 
plated  contact  fingers. 

2.  AM  sockets  included- 
S.  Fully  buffered  on  all  address  and  data 

lines, 
4.  Phantom  Is  jumper  selectable  to  pin 

67. 
5-  FOUR  7805  regulators  are  provided 


NO   HASSLE, 


Blank  PC  Board  w/Documentation 

$29.95 

Low  Profile  Socket  Set. ,.13.50 

Support  IC's  (TTL  &  Regulators) 

$9.75 

Bypass  GAP'S  (Disc  &  Tantalums) 

$4.50 


on  card. 


ASSEMBLED  AND  FULLY 
BURNED  IN  ADD  $30 


16K  STATIC  RAM  KIT-S  100  BUSS 


$295 


KIT 


FULLY 

STATIC,  AT 

DYNAMIC  PRICES 


WHY  THE  21 14  RAM  CHIP? 
We  feel  ihe2114  will  bethenext  mdustrystandard 
RAM  chip  [like  the  2t02  was).  This  means  prtce, 
availability,  and  qualMy  wift  all  be  good'  Next,  the 
21 14  IS  FULLY  STATIC  We  feel  this  is  the  ONLY 
way  to  go  on  the  3-100  Buss"  We've  ail  h&ard  the 
HORROR  slories  aboui  some  Dynamic  Rann 
Boards  having  'trouble  with  DMA  and  FLOPPY 
DISC  DRIVES  Who  needs  ;hese  kinds  of 
problems'?  And  ftnalJy,  even  among  other  4K 
Statrc  RAM's  the  21 14  stands  ouil  Not  ail  4K  static 
Rams  are  created  equal'  Some  of  the  other  4K's 
have  clocked  chip  enable  lines  and  various  timing 
Windows  jusl  as  critical  as  Dynamic  RAM's.  Some 
ot  our  coTTipeiitors  igK  boards  use  these "tricV;y" 
cfevices  But  not  us'  The  21 14  is  the  ONLY  logical 
choice  for  a  iroubte-free.  siraigh^lorward  design 


-  TiWllllll'llllMl' 

'•■ffff-lrrry'Tfi'' 


KIT  FEATURES 

1  Addressable  as  four  separate  4K  Blocks 

2  OM  BOARD  BANK  SELECT  circuitry 
(Cromemco  Standardi),  Allows  up  to  512K  on 
line! 

3  Uses  21 14  t450NS)  4K  Static:  Rams 

4  ON  BOARD  SELECTABLE  WAIT  STATES. 

5  Doubie  sided  PC  ^oard,  with  solder  mask  and 
sitk  screened  layout.  Gold  plated  contact  fingers 

6  Afi  address  and  data  lines  fully  buffered 

7  Kit  includes  ALL  parts  and  sockets 

8  PHANTOM  IS  jumpered  to  PIN  S7 

9  LOW  POWER:  under  2  ampsTYPlCAL  from  the 
^  Volt  Buss. 

10  Blank  PC  Board  can  be  populated  as  any 
multiple  of  4K 


BLANK  PC  BOARD  W/DATA— $33 
LOW  PROFILE  SOCKET  SET— $12         ASSEMBLED  &  TESTED— ADD  $30 
SUPPORT  IC'S  &  CAPS— $19.95  2114  RAM'S— 8  FOR  $69.95  / 


COMPLEMENTARY  POWER  TRANSISTORS 


SILICON  NPN  AND  PNP,  TO-220  CASE 
VCEO  -  40V     PD  -  30  WATTS 

FOR  AUDIO  POWER  AMPS,  ETC 


TIP29  -  NPN 
TIP30-  PNP 


YOUR  CHOICE 

3  FOR  $1 


16K  DYNAMIC  RAM  CHIP 

leKXiBits  16  Pin  Package  Same  as  Mostek  4116-4.  250  NS  access.  410 
NS  cycle  time  Our  best  price  yel  for  this  state  of  the  art  RAM  32K  and  64K 
RAM  boards  using  Ihis  chip  are  readily  available,  These  are  new.  fully 
guarariteed  devices  by  a  major  mfg        VERY  LIMITED  STOCK! 

8  FOR  $89:95 


NOT  ASSOCIATED 

WITH 
DIGITAL  RESEARCH 

OF  CALIFORNIA, 

THE  SUPPLIERS  OF 

CPM  SOFTWARE. 


450 NS!       2708  EPROMS 

Now  full  speedl  Prime  new  units  from  a  major  U.S. 
Mfg.  450  N.S-  Access  time.  1 K  x  8.  Equiv.  to  4-1 702 
A's  in  one  package.       -  ^- 

$16-75  oa.         $9^5        4  pOR  $50"^ 

PRICE  CUT 


NATIONAL  SEMICONDUCTOR  NEW! 

CAR  CLOCK  MODULE  -  #MA6008 


^6 


99 


each 


INCLUDES  CfiYSTAL  TIMEBASE? 
WORKS  ON  12  VDC! 


OriginaMy  used  by  HYGAIN  to  indicate  time  and 
channel  on  an  expensive  C,B,  Mini  size,  self 
contained  module.  Not  a  Kit,  Fo'ur'  digits  plus 
flashing  indicator  for  seconds.  IncJLfdes  MM5369 
and  3.58  MHZ  crystal  for  super  accurate  time  base. 
With  hookup  data. 

MFGR's  CLOSEOUT 

LIMITED  QTY. 


Z-80  PROGRAMMING  MAhfUAL 

By  MOSTEK,  or  ZILOG,  The  most  detailed  explanation 
ever  oti  the  working  of  the  Z-80  CPU  CHIPS,  At  least 
one  tull  page  on  each  ot  the  158  Z-80  instructions,  A 
MUST  reference  manual  for  any  user  of  the  Z-80.  300 
pages.  Just  off  the  press, $12-95 


EXPERIMENTER'S  HEATING  PLATE 

Large  Manufacturers  Surplus.  5V^x10y?  in.  Made>. 
of  3/8  in.  tempered  glass  with  heating  element 
laminated  on  back.  Works  off  120  VAC. 
Protected  by  thermostat  and  two  thermal  fuses. 
Rated  120  Watts.  Use  for  any  heating 
applications.  Perfect  for  heating  ferric  chloride 
to  increase  PC  Board  etching  efficiency.  Units 
are  brand  new.  non-submersibfe. 

WHILE  THEY  LAST— $2-99  each 


GENERAL  INSTRUMENT 

FULL  WAVE  BRIDGE 
4  AMP        600  PI V 

3/4  IN    SQUARE  -  WITH  LUGS 

75<t   ea    3  FOR  $2 


MALLORY  COMPUTEfl 
GRADE  CAPACITOR 

30,000  MFD     15  WVDC 

Small:  3x2  Inches 

$1.99  ea.  3  For  $4.99 


NewF         REAL  TIME 
Computer  Ctock  Chip 

N,S.  MM531  3.  Features 
BOTH  7  segment  and 
BCD  outputs.  28  Pin 
D\P.        $4-95  with  Dali 


"THE  COLOSSUS" 
FAIRCHILD  SUPER  JUMBO  LED  READOUT 

A  full  .80  incti  character.  The  biggest  readout  we  have 
ever  sold!  Super  efficient.  Compare  at  up  to  $2  95  each 
from  others!  YOUR  CHOICE 

FND  843  Common  Anode      ^^  .^ 


FND  850  Common  Cathode  ' 


ea      (e  for  $6.95) 


'X 


Digital  Research  Corporation 

^  (OF  TEXAS) 

P,0.  BOX  401247       GARLAND,  TEXAS  75040  •  (214)  271-2461 


TEAMS:  Add  30c  posiage,  we  pay  balance  Orders  under  $15  add  75C  handling  No 
C  O.D.  We  accept  Visa.  MasierCharge,  and  Amencan  Express  cards  Tex  Res  add 
5%  Tax.  Foreign  orders  (except  Canada  add  20%  P  S^  H  90  Day  Money  Back 
Guarantee  on  all  items 


— ••• 

•••••• 

•-•••6 


••*, 
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85  TON  SURPLUS  DEAL!!! 

170.000  pounds  of  new  surplus  electronics  was  too  much  for  either  Digital  Research  Corporation 
or  Bullet  Electronics  to  handle  ALONE!  So  we  pooled  our  resources  and  rolled  a  convoy  of  four 
eighteen  wheelers  into  our  new  Texas  warehouse.  You  nnay  order  any  of  the  below  items  from 
either  company  along  with  any  other  items  from  our  respective  ads  elsewhere  in  73.  However. 
please  DO  NOT  order  Bullet  Kits  from  Digital  Research,  or  vice-versa. 

TEMPERATURE  CONTROLLED  HEATING  PLATE 


$2.99 


5%x  10^/^  in.  120  VAC.  120  WATTS.  Madeof  1/4  In.  tempered  plateglasswith  Ni-Chrome  heatingeiement  laminatedto 
back.  Element  size  is  4'/;  x  9v:;  inches.  Double  protected  by  Tl  KLIXON  Thermostat  and  tv^o  thermal  fuses.  Each  also 
has  neon  ready  light. 

Besides  the  obvious  use  as  a  bun  warmer,  food  warmer,  coffee  warmer,  glue  warmer,  etc..  our  tests  show  this  plate  to 
be  an  excellent  warmer  for  ferric  chloride  solution  used  in  etching  PC  Boards  by  hobbyists.  Typically  increases 
etching  efficiency  by  300%  over  room  temperature.  Non-Submersible. 


CMOS  PARTS  BONANZA 


^^ 


99<^ 


EACH 


^-^Wi^^^^ 


Complete  Module:  2  x  1^^  In. 

Contains:  MC145533  DIGIT  BCD  COUNTER,  MC1451 1  BCD  to  7 
segment  decoder  latch.  CD4060  OSCILLATOR  and  RIPPLE 
COUNTER,  CD4011  Nand  gate.  Also  was  square  N.O.  push 
button,  9V  battery  clip,  SPDT  Sub-Mini  slide  switch.  Plus  misc. 
resistor,  caps,  transistor.  Ail  parts  easily  removed.  Reg.  Dist.  List 
on  MC14553  alone  is  over  $4  each! 


FIBER  POINT  PENS 

Writes    on    almost   anything.    Water   Soluble    ink. 
Designed  to  write  on  plasticetc.  Black.  FineTip.49C; 

speS.al:6/$1       100/$14     ~" 


PUSH  BUTTON  SWITCH 

NO.  SPst,  PC,  Mount.  Same  as  used  on  CMOS 
Parts  Bonanza  at  left. 


5  FOR  $1 


4  BIT  MICROPROCESSOR  MODULE 

75 V  „oD„L.oNLVi    3  FOR  $2 


o 
o 
o 


CXX) 


o 


o 

O 


Originally  custom  designed  for  a  large  US  Consumer  Mfg.  These  were  used  as  part 
of  a  weight  loss  program.  U nit  counts  up  to  25  bites  with  24  flashes  between  bites  to 
indicate  chewing  rate.  Has  2  Digit  LED  readouts,  adjustable  on  board  oscillator.  4 
Bit  Microprocessor  with  PROM.  O.ur  experimentation  shows  this  module  has  many 
applications  for  timing,  pacing,  etc.  Also  there  are  on  board  signals  that  can 
produce  various  beeping,  warbleand  exotictones.  Some  application  data  included. 
Complete  units  in  case,  as  above:    $2.49  each. 


National  Semiconductor.  New  CMOS  Part.  Hex 
Inverting  Buffer  Use  for  interface  from  PMOS  to  TTL 
or  CMOS.  Can  Drive  LED'S. 


6/$1 


74C903  CMOS: 

ORDER  FROM  EITHER  COMPANY:  SEE  TERMS  OF  SALE  ON  OUR  RESPECTIVE  ADS 


Digital  Research  Corpration 

(OF  TEXAS) 
P.O.  BOX  401247  •  GARLAND,  TEXAS  75040  •  (214)271^2461 


^^B8 


BULLET  ELECTRONICS 

P.O.  BOX  401244E  •  GARLAND,  TEXAS  75040 
(214)278-3553 
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ftiLLET  ELECYB9IIC9 

WE  APdLdGiZE! 


P.O.  BOX  401244E 
GARLAND,  TX  75040 

CM4D  278-3553 


Phone  orders  accepted 
on  credit  card  orders 


JUST  WHEN  IT  LOOKED  LIKE  ALL  THE  HOOPLA  ABOUT  OUR  LOW  COST 
HIGH  CURRENT  REGULATED  PS-14  POWER  SUPPLY  KIT  WAS  FADING 
AWAY  AND  OUR  COMPETITORS  COULD  BREATHE  A  LITTLE  EASIER,  WE 
GO  AND  DO  SOMETHING  LIKE  THIS! 

PS-IS  POWER  SUPPLY  KIT 


SPECS: 

CONTINUOUS  CURRENT 

REGULATION 

RIPPLE 

CURRENT  LIMIT 

VOLTAGE  OUTPUT 

SAFETY  FEATURES 


12V  30  AMPS 


30  AMPS 

200  MV  LOAD  AND  LINE 
LESS  THAN  300MV  @  30A 
ADJUSTABLE  FOLDBACK  TYPE 
ADJUSTABLE  11.5  TO  14  VDC 
SHORT  CIRCUIT  PROTECTION; 
THERMAL  SHUTDOWN;  RF  BY- 
PASSED 


PRICE  DOES  NOT  INCLUDE  CHASSIS,  METERS  OR  JACKS 

PS-14  Power  Supply  Kit. 

Same  features  as  above  but  20  AMP  max     ; 

current.  SHIPPING  PAID.      4^,00  * 

» I 


VOU  GET: 

'   HUGE  40  AMP  TRANSFORMER 
^  3  LARGE  HEATStNKS 
^  DRILLED  &  PLATED  PC  30ARD 
'  LARGE  COMPUTER  GRADE  CAP 
^  ALL  ELECTRONIC  PARTS 
FUSES,  FUSEHOLDERS,  LINE  CORD 

WIRE,  MICA  INSULATORS 
COMPLETE  STEP-BY-STEP 

INSTRUCTIONS 
COMPLETE  WARRANTY  AND  REPAIR 

SERVICE 
WE  PAY  SHIPPING!' 


Regialator  Card  & 
Components:  14.95 


59.95 

^Canadian     Orders    add 
Shipping  and  Insurance. 


$10.00     for 


OVP-2  OVERVOLTAGE  PROTECTOR 

Protect  your  expensive  gear  from  overvoltage  from 
transients  or  powersupply  malfunctions.  Use  with  any 
fused  powersupply.  Compatable  with  PS-14  or  PS-15. 
Adjustable  10-20  VDC  ^^^^ ,•,....•, 

SE-01   SOUND  EFFECTS  KIT 


•  ALL  PARTS 

•  COMPLETE 
INSTRUCTIONS 

•  QUALITY  PLATED 
&  QRILLEQ  BOARD 

-  IC  SPECS  INCLUDED 

•  RUNS  ON  ONES' 
UOLT  BATTERY 

•  SHALL  2\r  X  5" 

.$16.95 

LESS  SPEAKER 
&  BATTERY 

•  76477  CHIP  IS 
INCLUDED.  EXTRA 
CHIPS  S2-95  EACH 


OTHERS  WILL  SELL  YOU  THE  CHIP.  BUT  ONLY  BULLET 
CAN  FURNISH  YOU  A  COMPLETE  KIT  OF  ALL  THE  PARTS 
YOU  NEED  TO  PUT  THE  T.I.  76477  SOUND  CHIP 
THROUGH  ITS  PACES!  WE  INCLUDE  SPECS  AND 
PROGRAMMING  CHARTS.  YOU  WILL  BE  AMAZED  AT  THE 
THOUSANDS  OF  SOUND  EFFECTS  YOU  CAN  PRODUCE 
WITH  OUR  KIT!  MAKE  PHASOR  GUN,  STEAM  TRAIN. 
GUNSHGT  AND  OTHER  SOUNDS.  BOARD  HAS  AUXILIARY 
PliLSE  GENERATOR.  COMPARATOR  AND  MULTIPLEX  OSC 
FOR  EVEN  MORE  VERSATILITY. 


MATCHED  METER  SET 

A  quality  pair  of  American 
Made  3V2'  rectangular  panel 
meters.  5%  Accuracy.  Modern 
styling. 


SET  0- -J  5 VDC.  0-30 ADC 


12.95  set 


7  WATT  AUDIO  AMP  KIT> 

SMALL  SINGLE  HYBRID  IC  AND 
COMPONENTS  FIT  ON  A  2"  x  3"  PC 
BOARD  (INCLUDED).  RUNS  ON  12  VDC. 
GREAT  FOR  ANY  PROJECT  THAT  NEEDS 
AN  INEXPENSIVE  AMP.  LESS  THAN  3*^:^ 
THD  @  5  WATTS.  COMPATIBLE  WITH 
SE-D1  SOUND  KIT. 


$5.95 


6  DIGIT  AUTO/VAN  CLOCK 

•  LARGE  IV  CHARACTERS  (LEO) 

•  QUARTZ  XTAL  TIMEBASE 

•  ALARM  &  SNOOZE  OPTIONS 
NOISE  FILTERING  ^^\ 


EASY  TO  ASSEMBLE 
^f  X  3"  K  1  -/r^ 

DRILLED  S  PLATED  PC  BOARDS 
COMPLETE  KIT 
12  VDC 


aOARDS 

$16.95 


SPECIAL 
PACKAGE: 

PS-15;   OVP-2  ^^' 

AND  METERS '^--^^^'^ 

75.00        ' 


PARTS 

301  OP  AWP  8  LEAD  CAN 
723  VOLT  aEB.  ID  LEAD  CAN 
•13741  FET  INPUT  7^1  MINI  DIP 
30.000  @  15V  COMPUTER  GRADE 
ZN4400  NPN  GEN.  PURPOSE     . 
2mm  PNP  CGMPLIWENT 
2N6028  P.U.T  W/SPECS 
LM380  m  AUDIO  IC  W/SPECS 
IM377  DUAL  LM3B0  W/SPECS 
^7815  VOLTflEG.  lA  15V 
•725  LOW  NOISE  OP  AMP 
IL-1  OPTO  ISOLATOfl  ftllHI  DIP 
•MEM  631  DUAL  GATE  MDSFET 

DIOOE  PROTECTED.  SIMILAR 

TO  40673 
MV1624  VABICAP  DIODE  10  PFD 
IN4C03  lAeOOVOlODE 
TIP30  TAB  PNP  POWER 
•MC1351PFM  IF.  DISC  IC 


3/1.00 

.50 

3/1. !D 

2.10 

B/l.OD 

8/1.00 

.50 

1.09 

2.50 

.83 

.99 

.60 


.50 

.49 

15/LOO 

3/IJ]D 

.50 


ULTRASONIC  RELAY  KIT 

INVISIBLE  BEAM  WORKS  LIKE  A  PHOTO 
ELECTRIC  EYE.  USE  UP  TO  25  FT  APART. 
COMPLETE  KIT  ALL  PARTS 
&  PC  BOARDS.  ^_ 

$21.50 


•IWDICAT^S  HEW  IS  -HOUSE  HUMBEREO" 

LEDS 

JUMBO  GREEN  4A89 

JUM80  RED  5/.89 

MEDIUM  REO  f'/a")  .15 

MEDIUM  GRN  OR  YELLOW  .16 


•  NO  COD'S 

•  SEND  CHECK.  MO,. 
M.C.  OR  VISA 

•  ADD  S%  FDR 
SHIPPING 

•  CATALOG  FREE  UPON  REQUEST 

•  ORDERS  UNDE^SIO 
ADD  75c 

•  TEX.  RESIDENTS  ADD 
5%  SALES  TAX 

•  FOREIGN  ADD  10% 
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RF  POWER 

transistors . . . 

2NRF-1  2  GHz  RF  power  transistor.  Pd,  max.  (@  25  degrees  C)  3.5W,  Pout 
min.  @  2  GHz  LOW,  Pin  310  mW,  efficiency  @  2  GHz  30%,  round 
sliape,  similar  to  RCA  2N5470.  $4.95 

2NRF-2  2  GHz  RF  power  transistor.  Pd.  8.7W,  Pout  2.5W,  Pin  300  mW,  effi- 
ciency 33%,  cross  shape,  similar  to  RCA  TA8407.  $5,95 

2NRF-3  2  GHz  RF  power  transistor.  Pd.  21 W,  Pout  5.5W,  Pin  1.25W,  efficiency 
33%.  cross  sinape.  Similar  to  RCA  2N6269.  $6.95 

2NRF-4  2  GHz  RF  power  transistor.  Pd.  29W,  Pout  7,5W,  Pin  1.5W,  efficiency 
33%,  cross  shape.  Factory  selected,  prime  2N6269.  $7.95 


•••••••••••••• 

**MEMC  Y** 

•  •••^|iJ|P  •••• 

SPECIAL!! 

It  has  never  been  less  expensive  to 
play  with  memory  . . .  you  can  now  buy 
10  2102-L1  memory  ICs  for  only  $9.90. 
These  are  low  power  units,  suitable  for 
use  with  any  2  MHz  computer  system; 
they  are  fully  static,  and  are  new, 
prime,  high  quality  parts. 


IV1A1007  CLOCK/CASE  COMBINATION  $19.99 


Easy  to  build  —  just  add  12V  DC  and  time  setting  switches.  Since  the 
MA1003  is  car  battery  compatible  and  includes  a  built-in,  precision 
crystal  timebase,  it's  the  easiest  clock  we've  seen  to  get  up  and  running 
in  mobile  applications,  Uniike  LED  displays,  the  4  biue/green  fluorescent 
digits  won't  wash  out  in  sunlight .  -  -  and  for  something  like  a  van  ciock, 
they  iook  reaity  beautifui.  The  matching  case  includes  an  optical  filter 
that  brings  out  the  best  of  the  readouts;  as  well  as  mounting  hardware. 
Why  pay  the  high  prices  of  built-in  car  or  van  clocks?  Do  it  yourself,  and 
save  lots  of  bucks. 

The  MA1003  clock  module  is  available  separately  for  S16.50,  while  the 
case  is  available  separately  for  S5.95  . . .  but  we  recommend  the  $19.95 
combination  price  for  maximum  savings. 


NEW  FROM  MULLEIN 

COMPUTER  PRODUCTS: 

H8  EXTENDER  BOARD  KIT 

Mullen  Computer  Products  has  come  up  with  another  winner  to 
go  along  with  their  S-100  Extender  Board  Kit  (which  is  also  available 
from  us,  and  also  costs  $39).  The  H8  Extender  Board  Kit  really  takes 
the  trouble  out  of  testing  or  repairing  H8  boards;  it  includes,  among 
other  things,  jumper  links  in  the  power  supply  lines  for  insertion  of 
fuses.  Ammeters,  current  iimiters,  and  the  like,  and  a  heavy-duty 
board  that  stands  up  to  constant  usage. 


$59 


12V,   8 A   POWER 
SUPPLY  HIT  $44.90 

This  is  our  iongest-running  kit,  and  the  specg^tell 
you  why.  Handles  8  Amps  continuous,  or  12A  with  a 
50%  duty  cycle.  Includes  foldback  current  limiting, 
crowbar  overvoltage  protection,  RF  suppression, 
adjustable  output  11-14V,  more.  Ideal  for  powering 
mobile  transceivers,  tape -equipment,  or  TVs  at 
home;  also  powers  disc  drives  and  makes  a  great 
lab  bench  supply.  Easy  to  assemble  —  except  for 
transformer,  diodes,  and  filter  caps,  all  parts  mount 
on  heavy-duty  circuit  board.  Does  not  include  case^ 


REGULATOR  ICs 

+    5V,  1A,  TO-220  {340/  5T) $1.25 

+    6V,  1A,  TO-220  (340/  6T) $1.25 

+    8V,  1A,  TO-220  {340/  8T) SI  .25 

-H2V,  1  A,  TO-220  (340/12T) $1.25 

+  15V,  1A,  TO-220  (340/1 5T) $1.25 

+  18V,  1A,  TO-220  (340/18T) $1.25 

-^24V,  1A,  TO^220  (340/24T) $1.25 

-  5V,  1A,  TO'220  {320/  5T) $1.35 

-  6V,  1A,  TO-220  (320/  6T) $1.35 

-  8V,  1A,  TO~220  (320/  8T) $1.35 

-12V,  1A,  TO-220  (320/12T) $1.35 

-15V,  1A,  TO-220  (320/15T) $1.35 

-18V,  1A,  TO-220  (320/18T) $1.35 

-24V,  1A,  TO-220  (320/24T) $1.35 


16K  MEMORY  EXPANSION  CHIP  SET 

For  Radio  Shack-80,  Exidy  Sorcerer,  and  Apple  machines.  Compare  our 
features  with  similar  chip  sets:  250  ns  access  time,  low  power  parts  used  ex- 
clusively, DIP  shunts  included,  1  year  limited  warranty,  and  easy-to-foilow  in- 
structions that  make  memory  expansion  a  snap  —  even  for  beginnersl 


E BIPOLAR,  REGULATED,  VIRTUALLYI 
OW-OUT  PROOF,  V4  AMP  PER  SIDE 
POWER  SUPPLY  KIT:    ONLY  $15! 

These  power  supplies  are  great  for  fixed  voltage  applications.  Available 
in  ±5V,  ±6V,  ±8V,  ±9V,  ±  12V,  and  ±15V  —  specify  project  #13-XX, 
where  the  XX  stands  for  the  desired  output  voltage.  Compact,  simple 
assembly;  does  not  include  case. 


TERMS:  Add  $1  handling  to  orders  under  $15. 
Allow  up  to  5%  Eh  ppirg,  mo^e  for  pov-^er  sup- 
plies {excess  refLndedl.  Give  street  address  for 
UPS  delivery.  Prices  good  througln  cover  month 
of  magazine.  VISA* /Mastercharge-  call  our  24. 
hour  order  desk  at  (415)  562-0636.  CO Ds  OK  with 
street  address.  Gal.  res.  add  sales  tax.  Thanks 
for  your  business! 


^G4 


BILL  GODBOUT  ELECTRONICS 
BOX  2355.  OAKLAND  AIRPORT  CA  94614 


FREE  FLYER:  Our  ntw  caTAlo<iiiE  is  soMtThJKq 
you  Nted  if  you'pt  \ftxo  tltCTROMcs.  Parts,  kirs, 

COMpitTER5,      cltCTROHic      MU^fc,      SptClAU  ...      IT'* 

RtAlly  pAcked,  xnd  it's  Jree.  Just  sencI  us  yoiiR 

NAME  ANd  AddftESS,  Wt'U  TaIiE  CARt  of  jflE  ftf*T.   If 
you  WANT  1st  cUsS  f^ElivERy^  plEASE  Enclose  41*^  IN 

STAMpS. 
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7400  TTL 


SN?'40DN 
SN7'imN 
SN7402N 
Srf74DaH 
SN74CHW 

SN7406N 
SW7-307N 

SN7409^ 
SN7410N 
SN7i1lN 
SN7412N 
SNM13N 

SN7416M 
SN7^17N 
SN7-iJ0N 
SN742tH 
SN?4?EM 
Sf07J?3N 
SN7425N 
SN7^?BN 


CD40nO 
CD40D1 

CD4Cin;' 

C 04006 
CD4007 
CD4O09 

[;d4oio 

C04011 
CD401? 
CD4Q13 
CD4014 
CD40ig 
CD4[H6 
CO-10S7 

co-io^a 

CD4019 
CD4C^0 
CD403T 

CD40J3 
CD'i024 
CD40?e 
C04[J^6 
CO40;7 


74C00 
74  COS 
74C04 
74  COB 
74CT0 
71C14 

MC30 
MC42 

7*  we 
acn 


7eMG 

i.Ml06H 

J.M30W 

LW301CN:'H 

!.M302H 

LHJ04H 

LM305H 

LM307CN.H 

LM303CN,'hr 

LM309K 
LM310CN 
LM31 IN/H 
LM312H 
LM317K 

LM319N 

LM320K  S 

LM32TO-S  2 

LM32DK-12 

!.P^320K-1S 

LM320K-ie 

LM3?0K-?4 

LM320T-5  2 

LM320T  a 

LM320T-1? 

LM320T15 

LU3J07-18 

LM  3201-24 

LM3?SH-5 

LM3^JW 

t.M33gN 

LM3J0?(:-5 

[.M340N-6 

LM340K  a 

LM3J0X-12 


74LS01 
74LSti2 
MLS03 
/4LS04 
r4L505 
r4L503 
/4LSDfl 
74L'iltt 
74LS11 
741313 
?4LS14 
7dLS15 
74LS2(? 
/4LS21 

74LL\ 
74LJ-i' 
74L£il 
74LS5fr 
74LSft! 
7dLS37 
a.  74L&40 
\74LS42 


SPf7470N 

?R 

SN747JW 

?R 

SN7473N 

,^^ 

SN7474N 

35 

SN7475N 

4R 

5N747&N 

35 

SN7479N 

SOfl 

SN7itoN 

50 

SN74a2N 

f)'? 

SNr^a3N 

59 

SNr4J55N 

7() 

SN74S6f; 

35 

sfiimn 

1  75 

SN7J90N 

4fi 

SN?^mM 

5R 

SN7Jg2N 

43 

S^7J93K 

43 

5ii7mti 

1)5 

SNi'^gSN 

fi5 

SM7435N 

(5^ 

SN7Jig7N 

3  00 

SN 741  DOM 

SR 

SH?imn 

S^ 

SN7iT09N 

59 

SN74lf6N 

1  55 

EN74l2fN 

35 

^tiJAma 

39 

SN7^123N 

49 

SN7i|12£N 

49 

SN7J126M 

49 

SN74132W 

7S 

SN  741  SON 

75 

SW/4K1N 

79 

SNJ'JIWM 

?SS 

S^NJiliJN 

^fl'. 

SN74144W 

2  05 

SiV74145N 

?<\ 

SN741^7N 

19^ 

SN  741  JAM 

1  ^9 

SN  741  SON 

m 

aN7415lN 

50 

SN  741521^ 

5& 

SN7JiS3N 

^9 

Sriif4154N 

(>3 

SW74155N 

70 

SfJ7^156N 

75 

SN7aTS7N 

65 

C/MOS 


CL34025 

f\^ 

CO 4025 

1  19 

CD4030 

4^ 

C0^03: 

99 

CD40-tO 

1  19 

m^O'.i 

T  25 

CD4rH2 

99 

CD4043 

tt9 

COJ0i4 

a9 

[;D4046 

f  79 

CD4047 

2  50 

CD4Q4fl 

1  35 

CD 4049 

49 

CnJ^TI 

^9 

LDK 

1  ^9 

c.i-  ■  1 

1  19 

CD4    .i 

2  95 

■    ■  :  1 

9  95 

74C00 


74CB5 
74CT0 
74C33 
74Cg5 
/4C107 
74C151 
?4tl5d 
74C1S7 
74C160 
740)61 


LINEAR 

I.M340K-18  n5 

LM340K-24  1.35 

LM540T-5  !  as 

LM340T-fi  1  25 

LM34aT-3  1  25 

LM340r-!2  1  2i 

LM340T-1S  1  ?5 

LM34DTfa  1  ?5 

LM340T  24  1  ?5 
LM35BN 


LM37QN 

LM3;3N 

Ll;f377N 

LMSeON 

LM3SW;N 

LM3aifJ 

UA3&2H 

NE5(J1N 

HESICA 

!4E52gA 

NESSIH.T/ 

WE53&T 

NE540L 

I..  Ill 


1  % 

3?5 


}r^\,i---iM 

1  25 

M£5*j.:n 

1  75 

NEM7V/H 

39 

NE570N 

4  95 

IM?03[;n;h 

69 

LM705N/H 

29 

74LS00TTL 

74L    ..■ 

09 

74151: 

29 

fiLihi 

29 

r4L5K 

29 

74t!?3 

45 

74LSH 

J5 

74I.37S 

59 

74LSM 

45 

nle;^ 

49 

"4l;si 

B9 

74L'-i 

1  25 

74L'±-i 

i5 

;Hi,.<f 

59 

■-l^:l^ 

75 

'!  V; 

99 

74L-i; 

1  15 

74LS107 

45 

74L3109 

45 

741S)12 

45 

74LS123 

I  25 

74 LSI 25 

£9 

74LS132 

99 

741SI36 

49 

SN74160N 
S1J7.1161N 
SN7416JN 
SN74163N 
SW7^ie';N 
SN74165N 
SN74166N 
SN7^167N 
SN7'1170N 
aN74I??N 
SN7'?173N 
SN74174N 
SN74175N 
SN7417eN 
SN74177N 
3N74179N 
SN7'5130N 
SN74181N 
SN74162N 
SN74134fJ 
SN741S5N 
SN741S&N 
3N74ia0N 
SN7419(JN 
SN74191N 
3N7'i152P: 
SN74193N 
SN7'119-lN 
SW74ig5K 
SN7419EN 
SN74197N 

SN74199N 
5N743200 
SN74251H 
31^74279,4 
SfJ742a3N 
SN742S4N 
3N742a5N 
SN74355M 
SNV43BEri 
3N7J367N 
SN74363W 
EN74390N 
3M74393fJ 


014070 
C04Dn 
CD4072 

CD40/e 

COJQEl 

CD'lUe2 

CD4093 

CD'.09S 

MCI  4  ■509 

r^Clfl4lD 

WCl-f4ll 

MCt4433 

VCK5D6 

MC1I50? 

MCI  45^2 

MCI '3583 

CLI45De 

tU1510 

CD4?-: 

COJi:'. 

CD4SS 


14  50 
3  50 
3  95 


7JC163 
740164 
74C173 
74C192 
74G193 
7'!C195 
74C922 
74C923 
74C925 
74C&26 
J30C95 
WC97 


?49 

?60 

?49 
2  49 
2  49 


).50 


LM7!0M  79 

LM71!N  39 

LM723N;hl  55 

LM733N  1  00 

LM739N  1  19 

LM741CIV/H  35 

LM7^1-14N  39 

LM747WH  79 

LM74eN/H  39 

LM1310N  2  95 

tMHS&CN^H  59 

MCHfiBM  1  39 

MCHS&W  1  39 

LW1496M  95 

LM1555V  1  75 

MC1741SCP  3  00 

LM2'-"J  1  95 

LMS^i'^  2  05 

LM3C  ■■t  1  50 

LM3r  ■■J  1  49 
L^ -^  : 'fjg401)  49 
LV33-:tJ 
LWjrXiW 
MC5JMV 


LV/&BCN 
7HMU 

7549fCM 
"5492CN 
7&4a3N 
75494CN 
ftC4l36 
RC4f5l 
RC4194 
HC4I95 


4  95 


741S138 
74 LSI 39 
74L3I51 
74LS155 
74 LSI 57 
741.  S 160 
74  (.SIM 
74  (.3 162 
74LS163 
74LS164 
74 LSI  75 
74LS1«1 
741 SI 90 
74  LSI  91 
741.  SI  92 
74 LSI 93 
74LS194 
74L3195 
■  74LS253 
74LS267 
74(.E25B 
74LS260 
74LS279 
74L3367 
74LS36S 


EXCITING  NEW 

JE600  HEXADECIMAL 
ENCODER  KIT 


KITS       "'9'*^' 

Thermometer  Kit 


FEATURES. 

*JM  B  bit  lalched  ourpul  for  miao- 
pracei^or  use 

*  3  user  OeliPE  ke^s  m«i  one  hemt)  hi- 
$l3ble  Optralian 

■  DEbounoc  cirtuir  provide  J  rar  :iJI  I9 

•  LED  rMdout  Id  viefify  entne'^ 

•  Easy  ifllfirlacrng  wilh  stanJifd  T6  pin 
10  raiiriector 

*  Only  '5V0C  reqmred  ror  Ojjefaitions 
fULL  3  BIT  LATCHED  OUTPUT— 19  KEYBOARD 

The  Jfaoo  Encoder  Keytoaid  prflvides  two  sepa«!e  hex^decrrrul 
Ciijits  pmducEd  Irom  ifqusnb^i  iicy  enUies  \o  aHow  direct  Ofeg- 
ramjnmg  tor  S  bit  micfoprocessor  or  »  bil  memory'  circvils  Three 
(3)  additional  Steys  are  provided  tor  usef  soefaftionsw^Lh  one  havmy 
jbisiabtE  outpui  avaiiatie  Itie  ou!(nits  ire  inictufjand  mr^nltQre^J 
wiih  LID  readouts  AIsc  mdu^led  is  a  key  wtJV  ^irobe 

JE6D0 $59.95 


*Dyer   sen Eors— switching  control  for  in- 
door/ootdoor  or  dual  monitoring 
•  Contrnuous  LED  :Q"  ht.  display 
-Range:  -aC'F  to  199»F  /   AO'^C  to  100"C 
■  Accuracv:  ±1*  nominal 
■Set  ^or    Fahrenhek  or  Celsfiis  reading 
•Sim,  walnut  case  -  AC  wail  adapter  [ncL 
-Siie:  3-1/4"H  )t6-5/a"Wx1-3/8"D 


JE300  $39.95 


DISCRETE  LEDS 


.200"  dia. 
XC556R    red 
;(C55eG    grwo 
XC556V    yellow 
)fC556C    clear 

.200"  din. 


5/S1 

Am 

4/$1 
4/31 


XC22R 
XC22G 
XC22Y 


red 
green 

ysWott 

,170'  dta. 

10S      red  4 

.OSS"  dia. 

5C        red-  i 

INFRA-RED  LED 


5/S1 
4/S1 


,1fi«"  dla. 
XC526R    ned 
XC526G     sreen 
XC526y    yellow 
XC526C     dear 

.190"  dia. 
XC111R    red 
XC11tG    green 
XC1MY    yellow 
XC111C     clear 


5/S1 

Am 

4ySl 
4yS1 

5/S1 
4/51 
4;$1 
4/S1 


DISPLAY  LEDS 


TlMEXTlOai 

LIQUID  CRYSTAL  Of  SPLAT 

CLASS  II 

FFELO  EFFECT 


rH 


xrz 


gsv^ee 


*  OiGrr  -     &■■  CHARACTERS 

THREE   EMLFNCIATORS 

3.t3D"  X   1.30"  PACKAGE 
IMCLUDE3  CONNECTOR 

TlOfl1-Trsr>siiiissive  S7.95 

T1 001  A- Reflexive  8.25 


TTPE 

MAN  1 
MAN  2 
MANS 
MAN  4 
MAH7G 
MAM  7Y 
W\N  72 
M/VN  74 
MANB2 
MAN  34 
MAN  3620 
tAPH  3630 
MAK  36J0 
MAN  4610 
MAN  4640 
MAN  4710 
MAN  4730 
MAN  4740 
MAN  4010 
MAW  4640 
MA«  GGIO 
MAK  6S30 
MAN  6E40 
MAN  6B50 
MAN  6660 
MAI^  6680 
MANS71D 


POLARITY  J 

Com  men  Anoda-red 
5  X  7  Oo!  MalriK-fed 
CDmmDfi  CithDde-ied 
CommDfi  Cithode-fed 
Common  An^nde -green 
Common  Anode 'yialtow 
CommpTi  Anoda-red 
Common  Cattiode-red 
Common  Anode- yellow 
Common  Csthode-yelliD^i^ 
Cnmmofi  Anode- orange 
Common  An  ode -orange  i  1 
Common  Csthode-orafige 
Common  Anods-orang* 
Common  CaiJiod«-orBrtge 
Cott5mori  Anode -fjjd 
Commort  Anode -red  ^  1 
CommoJi  Cattiode-ftd 
Contnior>  Anodt-yeNow 
ttommon  Cathodd-yeiiow 
Common  Ano(fe-oran$ft-D  D. 
Common  AnotJc-orangs  :::  i 
Common  Caltiode-orsnge-U  0    . 
Common  Cairiode -Orange  i  1 
Common  Ar?ode-o^inge 
Common  Csth ode-Orange 
Common  AnoOe-red-D  D 


TYPE 

MAW  &730 

MAM&740 

MAN  6750 

MAN  6760 

fAAii  &7B0 

OL701 

DL704 

DL707 

□  L72e 

nL741 

DL74B 

DL747 

DL74^ 

DL750 

DL33B 

FND70 

FND358 

FN0359 

FND503 

END  507 

5082-7730 

HOSP-34afl 

HOSP-3409 

5062-7500 

50B2-73O2 

50B2-7304 

5OB2-7340 


POLAHITY 

Cotnmdfl  Ano(fe-JHl  i^  f 
Common  Catrtode-fed-D  0. 
Common  Cathode- red  r  1 
Comnnon  Anode -red 
Cortimon  Ca(liode-fed 
Corrmon  Anode^rtd  .^  1 
Common  Cathode -fed 
Common  Anode -red 
Common  Catho(fe-red 
Common  Anode -red 
Common  Anode -red  i  1 
Common  Anorfe-red 
Common  Cathode -red  i  1 
Common  Calfiode-fed 
Common  Cathode- ned 
Common  Csttioele 
Commort  Cathode  :-  i 
Comrrmn  Calhode 
Com.Tion  Calhode[FrvO500) 
Common  AnOdE  (FNDSlO) 
Common  Anode-red 
Comrnon  Afiode-red 
Common  Cathode  fed 
4  a  7  sgi   Digit -FlHDP 
4  X  7  Sgl    Digit-LHDP 
Overrange  char^ctef  (i1} 
4  K  7  SgL  Digit-Hfxa decimal 


RCA  LINEAR 


CA3013T 
CA2023T 
CA303iT 
CA3039T 
CA304BN 
CAa059N 
eA3060>l 
CA3DS0T 
CA3031 N 


2  15  r.tiyitiii 

2  56  Cf.'3!3N 

2  4fi  r4T-:^N 

1  35  enjn:^N 

1  30  rji-Y\T 

3  25  CA3;4DT 
3  25  CA3l5l)r 

35  CA3aOlN 

2.00  CA3G0ON 


CALCULATOR 
CHIPS/DRIVERS 


*AM5?2S 

S2  9& 

WMS739 

2  95 

DWB»«4 

2  0& 

OW&ft65 

1.00 

DM8*87 

75 

DMeeSR 

75 

9374  7  seg 

C.A,  LEO  anver 

1.50 

MM  5309 
UMS31I 
lift/5312 
MM  53 14 
MMS316 
MM  53 16 
MMS3&9 
MMS3e7/1996A 
MM  5841 


MCl40ei7 

MCI  40613 

WCH39L 

MC302aP 

MC3061P 

Me4  01 6(74  4 16) 

MW024P 

MC40^0P 

MC4044P 


S4  9i5 
5  75 
2  05 
2  95 
3.50 
7  50 
395 
6.9S 
4  50 


iC 


S  pin  Lf 
t4  pifl  LP 
16  pm  IP 
ia  pm  LP 

20  pin  LP 


SOLOERTAIL  - 
50-100 


IS 


3^ 


l4pinST  S.?7 

16  pm  ST  .30 

18  pin  ST  35 

54  pin  ST  49 

B  pin  SG  i.30 

l4pinSG  35 

16  pm  SC  36 

18  pm  SG  5J 

6  pm  WW  J  39 

10  pm  WW  .45 

14  pm  WW  39 

lepmWW  .43 

18  pm  WW  .75 


LOW  PROFILE  (TIM)  SOCKETS 

1-24 

B^^^^         S2  pm  \J>  i    37 


Z7  36  pm  LF       -60 

30   SOLDERTAll  STANOARD  jTTN)  ''o  p'"  ^      ^ 

2B  pm  ST  *  fl9 
36  pm  ST  1  as 
-(0  pin  ST     1  -59 

«      SOLOERTAIL  STANOAHO  (fiOLO) 

S4  pm  SG  S    7Ci 


2?pmWWs  95 
?4pmWW  r05 
28  pin  WW  1,40 
36pFnWW  1,59 
40  pin  WW    175 


25-49        50-100 


WIRE  WRAP  SOCKETS 
(GOLD)  LEVEL  ^3 


1/4  WATT  RESISTOR  ASSORTMENTS  -5%  CAPACITOR 


ASST,  2 
ASST.  3 


un  iiHM     iqnijHM 


50  PCS    $1.75 

5D  PCS         1 .75 

50  PCS      1 .75 


ASST.  4           5e3      ^...  'MK  v^h  i^K  U  50  PCS         1.75 

■  '■'^  .'   K  i5»                   <^)K  -i.lv 

ASST-  5           5*3       -i.K  ,^iiK  H,'K  100K  i,m  50  PCS         1.75 

i''OK  'rtLl^  ,\>0h  .KLit.  -ix,^ 

ASST,  6            5ea       ^<Jf;h  j.-p*;  -.j-Pk  «0k  r.'Dk  50  PCS          1.75 

if«i  i.^'M  ■.  5M  ;-flfji  A.'M  .   __ 

ASST,  7            5ea      :.t\-:  -..iw  ^  ^r,^  i  ;-  ^^^m  » PCS          1.75 

ASST.  8R    Inci udes  Resistor  Assortments  1-7  (350  PCS. )    .     $9.95  ca. 


S1 0.f^O  MINIMUM  OR  DER  —  U.  S .  Funds  Only    Spec  Sheets  -  2U 

Califofnia  Residenls  —  Add  6%  Sales  Tax     19^9  Catalog  AvaifablB^-Serd  41 C  stamp 


ameco 

imsii&iziiss 


f^ji 


PHONE 
ORDERS 

WELCOME 
(415)592-8097 


MA/L  ORDER  ELECTRONICS  ^  WQRLDWim 

1021  HOWARD  AVENUE,  SAN  CARLOS.  CA  94D70 

ADVERTISED  PRICES  GOOD  THRU  JULY 


TELEPHONE/KEYBOARD  CHIPS  ^ 

AY -5-91 00  Pisti  BtJUoo  TelepHone  Dialler  Si 4, 95 

AY-5  9200  Repenoiy  Dialler  14,95 

AV-5-950D  CMOS  cfock  Generator  4  95 

AY-5-2376  Keyboard  EocoUw  (88  k^s)  14,95 

HD0165  Keylxiard  Encoder   18  keys  7,95 

74C922  Keyboard  EocQtler  (16  keys)  5-95 


PCM  CHIPS 

ICM7045 

CMOS  Predsion  Timer 

?4.95 

ICM7205 

CMOS  LEO  Stop«a(di/nruer 

19.95 

(CM7207 

Oscillator  Controller 

7-50 

ICM720a 

Severs  Detatfe  Courier 

19-95 

ICIVI7209 

Clock  Generator 

6,95 

NMOS  READ  ONLY  MEMORIES 

MeM657l  12aX9X7ASCIlsmfledwithGreek  13.50 

HCM6574  128  X  9  X  7  Math  Svmbol  i  Picttires  T3-50 

MCM6575  lae  X  9  X  7  Alphanjmeric  Cootrot  13-50 

Character  Generator 


MISCELUNEOUS 

TL074CN  Qtjad  Low  Noise  bi-fet  Op  Amp  2.49 

n.49>tCN  Switch tng  Fteflulalor  4.49 

TL49eCP  Single  S*itching  Regit  fator  1.75 

11C90  Dmda  10/11  PnescaJer  19.95 

95H90  Hi-SpeedOividelO/llPrescaler  1195 

4N33  Photo- Da rimgton  Opio-lsolator  3-95 

MK50240  Top  Ociave  Freq.  G«neratar  17-50 

0S0026CH  5Mhi  2 -phase  MOS  clock  driver  3  75 

TIL308  ,27"  red  oiifTi-  display  w/inleo,  logic  ctitp      10- 50 

MM  5320  TV  Camera  Sync  Seoeralor  1495 

MM 5330  AVi  Digit  DPH  Logic  Block  (Special)  3.95 

LOllOnil  SV^DIgKA/DCooverter  Set  £5-0Q/SEt 


LITROmX  ISO-LIT  1 

Pholo  TransistDf  Opto-Jsolalor 

(Same  as  MCT  2  or  4N25) 


2/990 


SN  7W77 

SOUND  GENERATOR 
Generates  Complex  Sounds 
Low  Pcwer  -  Pragrsmmable 

3,95  each 


TV  GAME  CHIP  AND  CRYSTAL 

AV -3 -8500-1  and  2.01  MHZ  Crystal  (CHip  *  Ciystal     -j   /,c  /       t 

InciudBS  score  display.  6  games  aod  select  angles,  etc.  / .  SJu/SBl 


XR2Q5 
XR210 
XH215 
XR320 
XR-LSSa 
XR555 
XR556 
XR587CP 
XR567CT  t.25 
XR1310P  1,30 
XR1468CN  3-85 
XR1436  1-39 
XR1489       1-39 


4.40 
1,55 
1.50 
,39 
,99 
,99 


EXAR 

JE2206KA  14.95 
JE2206Ke  19.95 
XflieOO  3.20 
XR2206  4.40 
XR2207       3,85 


XR2208 
XR2209 
XR2211 


5,20 
1,75 
5,25 


XR2212       4,35 
XR22^       3,45 


Xn2242CP 

XR2264 

Xfl2S56 

Xfl2S67 

XR3403 

XR4136 

XR4151 

XR4194 

XR4202 

XR4212 

XR4558 

XR4739 

Xfl4741 


TYPE 

1N746 
1N751 
1N762 
11^753 
TN7S4 
1!J757 
IN  759 
1N959 
1M965 
1N5232 
1NS23'5 
1N5235 
1N5236 
tN5242 
1N5245 
1N456 
1N45fl 
lN4a5A 
1N4001 


DIODES 

VOLTS     W 

3  3      400m 


B.2  ■JOOm 
6.S  400fn 
9  0       40Dni 


400m 
500m 
500m 
SOOni 
500m 
500m 
500m 


PRICE 

4/1  00 
4;100 
4n  00 

4n  00 

4,'1  M 
4/1.00 
4fK00 
4/1  00 
4;T  00 


IBO 


%n  00 

5/1 .00 
12/100 


fN4002 
1N4003 
1N401M 
1N4005 
1N4006 
111^4007 
m3600 
1N4148 
1fJ4fSi 

ir;a305 

1i'J473^ 
;n4735 
irjd73B 
1N47:3B 
1 N4742 
1N4744 
INIIflS 
1M134 
1N11B5 
1N1)3& 
1N118B. 


IfOLTS      W 

100  PIV  1  AMP 
20O  PtV  1  AMI* 
400  PIV  1  AMP 
6^0  m  \  AMP 
600  PIV  1  AMP 
1000  PIV  1  AMP 

SO     aoom 

73  lOm 

35  !0m 

75  25n5 

5-fi  tw 

62  1w 

€a  lw, 

B2  Iw 

1?  H. 


PRICE 

12/1-00 
12/1  00 
12/1.00 
10/1-00 

10/1-00 
10/1  00 
6/1-00 
15/1  00 
1S/1  00 
lS/1,00 
26 
23 


15 


50  PIV  35  AWP 
100  PIV  35  AMP 
-ISLPIYSS  AAtP 
20O"P)9^35  AMP 
■4O0P)V35AMP 


SCR  AND  fW  BRIDGE  HECTIFJERS 

C36D  iSAfi-  400V  SCR(3Nie4S) 

C38M-  35A  <f  BOOV  SCR 

2N232;e  l-6A(i!  30DV  SCR 

MDA  9flfl-1  12A  (fi  50V  FW  BHIOGE  HEC 

MDA  380-3  "-  12A  <:<<■  gpov PW  ORiCCf  ft£C 


C106S1 

MPSAD5 

MPSA06 

nS97 

T1S93 

J0409 

i04lO 

40673 

2N913  '      *^ 

2M2219A 

2N2221A 

2^■ :  ::<\ 

F'..-  :■  Plasfsc 

^^       Lh 

2^-     •  A 

^  ■■.  ■  -.9 

2N24Sfl 

21^2^05 

2N2907 

PN2g07  Plastic 

2N2925 

MJE2g55 

2N3053 


TRANSISTORS 


S1-95 

1,95' 


1,95 
.1^ 


5/1-00 

e/1  00 

6/1  00 

1  75 

1.75 

1  75 

-4/1  00 

2/100 

4/1-00 

5V1  00 

7/100 

5^1-00 

4/1  00 

5/1-00 

4/1  00 

4/1  00 

5/1-00 

7/t.OO 

5/1  00 

1-25 

2/1.00 


■■\Mj-d 
■!l->'.' 

PN3L-:i 

PN3'  :1 

MPt..^2S* 

Mp;.-;:; 
2m--y- 

MPI,  ".4 
N'^jrOS 

.^-^iroe 

2N3.'J? 

?W37?5A 
?N3:^ 

2N3l.'l 

.  ■■■■^:.t 


1  00 
5/1  00 
5/1  Ofl 
3/1  00 
4/1  OG 
4/100 
5/1  00 
5/1  00 
5/1  00 
5/1-00 
5/1  00 
5/1. 00 
5/1  GO 
5/1.00 
5/1.00 
5/1.00 
65 
1  00 
2-25 
1-00 
5/1-00 


2fJ3g04 

2N39QS 

2Na9M 

2NflOl3 

2N4123.  - 

PN4249 

PN4250 

2M4d00 

2N4401 

2N4402 

2fJ4403 

2N4409 

2M5Q8I) 

2i^S037 

2M508a 

2N509a 

2N5129 

PN5l3i 

PfJ5l38 

2N5139 

2N5210 

2N5449 

2M59S1 


4/1  00 
J/I-DO 
4/1.00 
3/1.00 
6/1  OO 
4/1  00 
4/1,00 
4/1  00 
4/1.00 
4/1  00 
4/1  00 
5/1  00 
4/1  00 
4/1  00 
4/1,00 
4/1  00 
5/1  00 
5/1  00 
5V1-00 
5/1.00 
5/1-00 
3/1-00 
3/1.00 


10  pi 

22  pr 

47  pi 
100  pi 
220  pf 
471?  pi 

OOlmr 
0022 
0047mf 
01  ml 


47/50V 
1  0/50V 

3  3/SOV 

4  7;25V 
10/25V 
10/50V 

r?  s£v 
:.:■  tv 

22lr^bV 

?20^SOV 
4 70/25 V 
1000/T6V 
2200/1 6V 


CORNER! 

ki  10J3  tOO^ 
.05  04  ,035 
05       .04     .035 


.00  VF 
)5  04  03  0047;iF 
J5  04  03  -OVF 
J5  04  03  .022jiF 
15  04  03  047^F 
)5       04      035         liJ 

lOD  VOLT  MYLAR  HLM  CAPACTTOHS 
2       .ID        07         022mr 
2        ID        07        -047m1 


«IKI*TURE  ALUMtNUM  ELKTROLrrTC  CAPACITORS 


RtditI  Ltid 

4 7/25 V 

T6        1 

47J50V 

.IB       -1 

1.0/16V 

15       -1 

1  0/25V 

16        1 

1-0/SOV 

16        1 

4  7/lSV 

15         1 

4,7/25V 

-IS         1 

4  7/SOV 

16         1 

I0/16V 

-14         1 

I0/25V 

15        1 

10/50V 

16        1 

')7/50V 

24        2 

lOOflOV 

19       1 

100/25V 

24       .2 

100/50V 

35       ,3 

220/1 6  V 

23        1 

^70/2iV 

31       .2 

j^  Reader  Service— see  page  2 1 1 
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ASSOCIATED  RADIO 

801  2  CONSER  BOX  4327 
OVERLAND  PARK,  KANSAS  GB204 


J^ 


CALL  US  WITH  YOUR  REQUIREMENTS 

AMERICA'S  NO.  1  Real  Amateur  Radio  Store 


:y!;^»«.;i^.Wli 


^Associated  \A/an1:s  to  TRADE  -  BUY  -  SELL^ 

GOT  YQUR  BEST  DEAL?  THEN  CALL  US  AT 
91  3-381 -5900  -  IMO  TRADE?  ASK  FOR  EXT.  1  S, 


NOTE:     SEND  $1.00  FOR  OUR  CURRENT  CATALOG 

OF  NEW  AND  RECONDITIONED  EQUIPMENT. 

•5C-ALS0  WE  PERIODICALLY  PUBLISH  A  LIST  OF 

UNSERVICED  EQUIPMENT  AT  GREAT  SAVINGS. 

A  BONANZA  FOR  THE  EXPERIENCED  OPERATOR. 

TO  OBTAIN  THE  NEXT  UNSERVICED  BARGAIN  LIST. 

SEND  A  SELF  ADDRESSED  STAMPED  ENVELOPE. 


CUSTOMERS  THE  WORLD  OVER  ARE  CLAMORING  FOR  OUR  GIANT 

"ONE  CENTERS" 


A  PENNY    MORE    GETS  YOU  TWO 


spectrol 

"SKINNY-TRIMS" 
POTENTIOMETERS 


SINGLE 

niRH  FIAT  /  s   2: 

Ty(>.-63  ' 

Cjit.  Mo. 

10  IK  35n 
iO       2K       S01S 

100  5K  200K 
300  lOK  500  K 
500      20K    1  Mox 


2  FOR  $1.29 
4  FOR  $1.30 


ORDER  BY  CAT.  NO.  AND  VALUE 


25  AMP         BRrOGE 
RECTIFIERS     ^^^ 


FIV 

5AL£ 

iroji 

35 

1,^5 

l-2« 

U 

1.15 

l.M 

100 

3.35 

2.a« 

K 

3O0 

Z.«5 

£.•« 

L  ^ 

400 

3.  50 

l.Sl 

]^ 

•00 

4.25 
4.*5 

4.2« 

'.i 

aoo 

4.M 

OrJ^r  k«  327)    &v4tt«C* 


"CRIMP-ON"    PL-259 
COAX  PLUG     2  for  $1,29 

Quick,  Easy  plirr  trimlJir^,  Xo  J,  *nf 

SoJdeTingJ    Elnp    insulation-  'rTUr 

squceie.  Mates  to  SO- 239.  For  ftl     Oi\ 

RG5&/U  ~  S9/U.       Cat.  ^To.  92CU5696  91-OU 


**THE  FAT" 
MERCURY 
BATTERY 


MALLORY  AA 
$1.49 

2  for  f  1,50 

C*t  Nft.  92CUS0T9 


IN400O  Epoxy  Rectijten 


Ctl.  No.     T^fM         VolU 


It  S*l,t[ 


237  7  iM400L         SO     10  fox     *  .75    ?0  lo-r       5  .J€ 


3;J7a  iN4oa2  lOC  10  r«r 

2373  1N««03  200  ID  ttti 

iitO  IN4O04  «00  10  r«r 

2Ml  1N4005  «00  10  For 

ZU2  JN4D0«  too  Idtof 

2WJ  1N4007  1000  10  for 


.«5  20  fa> 

1.19  20  to/  1,20 

1.39  20  fof  1.40 

1.49  20  for  1.50 

1.59  20  lor  l.eo 


iMus: 


TOUR  CHOICE  fttflr  51.20 

"CSALE  I*  for  *1. 30 

Order  br  C«t.  Ho. 


-  '^  iS<2 
z  ^  1M2 
=  ^  21 3A 

-  -  2T»0 


irilCRO  TgPKAT  RED 
-MtO  TtLLOW  STUBBT 
*(CJ(0  SIHCLEPIH  RED  , 

A;MtO  GREFK 

Mcito  ntD 
ivmma  nv  clear 


::^ 


3  ELEMENT 
120  VAC  HOTPLATE 
$6.88     2  for  $6.89 

This  Top  qual]t>',  Multi-Fufpose  Hotplttte  ^n-iMrcj 
Built-in  Tbein'Mi-'i  NtuTi  "ftcd  ■  AC  In.||r&|H*  [..trip, 
and  l/g  '  Tf.'-'^l  i'l-i'i  Surface  far  ^i^tn  twl  dii- 
tribuLton.  Gmvi-hliri  u^  "xl  JSC"  C.  120  WMt\X  L'*b  -izr 
p  h  3  tfl^r tshw  K-nil  i=mi  i  ai^  ':*  teraKSrf  •'■a  r  fc  h-mo-.-stti 
iie^lt?,  ptiiii,  bt=  iSri*.  f.D-JJM'  i  a.j^"  x  J.'f" .  'A'l    I 

it.    2  31. 

C*t.  No.  92CU5723 


20 


1  AMP 
1000  VOLT 


1     MINI  HECTIFIEBS 


look's  or  bobby  I'H*'^' 
C*t.  HO-  02CUa3«3 


&-OPTO-COUPLEK,  ISOOV  isolation,  hobby  rruterial,  u  test(^f2629A) 1.29  12  for  1.  JO 

6-2^'J15^JHFTO-^8TRANSlSTORS<"1423) 1.29  12furl.ao 

75-MOnX  SOCKETS,  Type  Ml  93S-J,  make*  1 4  to  40  pin  socJcel  j(*1 609) 1.29  150  for  1 .30 

6-C  ALCUL  AT  OH  AC  AD  AITOR  J  ACK,  itindar d  thireidi  3  (erminafs(w23l6) 1 .29  1 2  for  T. 30 

50-TUSE  SOCK  ETS,  4,5,6,7  pin  Lub«s.  iii(( V3S39) 1.29  100  (of  1 .  30 

40  CTS  REiFSTOB  NETWORK,  usl  ityiet  ind  *iruo,  tingles  and  dip4,i  tS699)  . .   .  1  -29  BO  (of  1 .30 

lO-BLPLLFTT  RECT(FlE!iS,  Y^jmp,  200V,  jniiJ(3e4) 1.29  20  for  1.30 

6-READOUTS,  MAK-3,  common  c*lh,  LED,  ihe  claw,  RED  (^333*) 1 .29  1 2  for  1 .  iO 

a-LEDS,  a»t  tizes  ind  (fup«s,  red,  gr»n,ye1loH,  unber(?3e69} ..1.2?  1 6  fof  1 .30 

PHOTO  FLASH  OECTRO.  CAP,  600. S\F    '  360V(e3a97} 1.29  2  for  1.30 

4  MICRO  SWIT  CH,  plunger  style.  N.O.  Cjontactj,  SPOT,  soJdcr  labj,(  ^S785) 1.2?  8  for  1,30 

ID  TRANSJSTOR^JJEO  SOCKETS,  1/4"  high,  3-pc  leads,  plastic  biit:JxS74S) 1.23  20for  1.30 

5-SLlDE  VOLUME  COMTROLS,  a»t  of  popular  valuw,  for  HIFI(-23l  8>  .. ". 1 .29  10  for  1 .30 

10-033021  TRANSISTORS,  Jow  po»«,  iilicon,  hi^bO,  TO-92t::S637) 1.29  20  for  1  -30 

50 1  /4  WATT  (RS,  isit  value  carbon  rttislon,  some  5%er5,<i;5797) 1 .2S  1 00  for  t, 30 

M-CER AMFC  C APS,  inci-  JJPO's,  ncg.  coeJ.  M750'j  astt values !?;  S90) 1 .29  120  for  1 .3D 

10-TV/FM  SPLICERS,  for  300  ohm  jhiddtd  twin  lead.  Bikejitt-  :*-5547l 1.29  20  for  1 .30 

30*;30  WIRE-WRAP  WfRE,  Nls  all  fool*  and  machines,  continuous  Ienslh,(w3803>    1.29 

1 0-C.E.  POWER  T AB  TR ANSI  STOFS,  D40N 1  ,N2,  tome  N5,  T  0-2201^/5629) t  .29 

2-V  BLOCK  TRIM  POTS,  200K ,  1 5-TURN     pt.-  re3ds;(#2535) T  -29 

1-1ZVDC  5MfL  REED  RELAY,  spst,  N.O.  2200  ohms,  7/0"  k  5/16"  k  5/l6"(*S515)  . .  1 .29 

SO-TEMP.  C0CFFIC;ENT  VOLTAGE  REF.  DJQDES,  asif  vol(,+50%(^5647) 1.^9 

6  -SKIN/IMV  TRIM  POTS,  PRECISION,  50%  yfeld(;/3389) 1.29 

60-pc-PRECUT,  PRETJNNED  WIRE,  various  lengths  ind  colors(3l97T) 1,29 

5  DUAL  DIGIT  READOUTS,  H.P.  5002  Type.  Hubble  Magnifier, (iJ5748) 1.29 

4  CALCULATOR  KEYBOARDS,  17  keys  *nd  up,  niulli-func(ion,l^5777) 1,29 

1 0-5  K  POTS,  audio  taper,  plastic  snap-in  mounting  (4?5124J 1 .29 

10-1&2  MEC  DUAL  POTS,  audio  taptr,  snap-In  mounting(iS125l 1,29 

50-1  A-V»p  ZENtRS.  *ide  assi  of  values,  un(«<ed(si9W) 1.29 

1 2-SCR'5  if  TRJACS,  ]0  X*^P,  asst  values,  untetfed<ii20e7) 1.29 

3-QUADRACS,  10  AMP,  100*^  pn'me,  50-1OO-2OOV,  T O- 220 (:* 5048) 1.29 

20-.MIN  I  RiCT  IFIFRS,  1' :  A.MPS,  25V,  cpoKy,  ixJall- S374) 1 .29 

10-2N37O4  TRANSISTORS,  silicon.  TO-92  case,  hfe-300 100'. <s 5625) 1.29  20  for  T.JO 

50-1 F  TRANSFORMERS,  as5ts««(c3SA9> 1.29  100  fori  JO 

lO-TV  CHEAltR  CORD  ]ACKS(=5519) 1.29  20  for  1.30 

10-2N3705  T  R ANSIST  OR  S.  sMicon.  TO  -92  <ase,  hfe-150  1 00'-,<=5*26l 1.29  20  for  1 .30 

4-1 JV  SI  LVf  R  OX  IDF  WATCH  BAT  TERI ES.  specifv;  R  W-1 5,1S(^5063) 1 .29  8  for  1 .30 

3-LCO  WATCH  READOUTS,  3^V' dij?i«s,  7  stR.  dim  V.^^i  1"'.f;50fe6) 1.29  6for1.30 

1 00  RED  BLOCK  D(S<:  CAPS,  asst  values,  SOV.  mateMaUfll69B) 1 ,29  200 1<»r  1 .30 

tO-J  NSTRUMINT  K  ISfOBS,  as4l  si  vies  and  colore,  ^Z'  sfuftf  s51 21 ) 1 .29  20  for  1 .30 

4-MlKE  HOLDERS,  for  CB's  and  other  mobile  rij:s(*5634) 1.29  B  for  1.30 

50-1  N4000RErTJFlERS,  asst  to  800V,  ulesl(rf25945 1.29  100  for  1.30 

20-UPR IGH  T  EL  ECT  ROS,  asst'd  values  &  capacitance.  (i3226A) 1 .29  40  for  1 .30 

1-UHF  TUNER,  solid  Hate,  standard  1ype(wa927) 1.29  2  for1.30 

6-ITS  A  SNAP,  9  VDC  BAT -clip,  red  n  black  Jead  (#2852)  .             1.29  12  for  1.30 

8-1400  VOLT  "KED  BALL"  RECTIFIERS,  axi»nAMPt^2590)    .      1.29  16  fori. 30 

20-1  N414a  SWITCHING  DIODES,  4  nscc.  wiaH^3000) 1.29  40  for  1,30 

6-10  AMP  QU  ADR  ACS,  w/1riggef  diodfl  up  600V(#3620) 1.29  T2  (o! 

1  -8'  LINt  COR  O,  2-COnd.,  18  guage,  moulded  plastic  plug,  black,  new.  (tf5803J ...    1 .29  2  for  1  -30 

40-SQUARE  DISC  STYLE  CHOKES,  color  cod«fU  32031 i  .29  80  for  1  -30 

30-TRANSlSTORS  T092  2N4400  scricj,  u  lcstU3291l 1.29  60  for  1.30 

6-TRANSFSTORS  TRANS FORMtJlS,  audio,  inter,  etc  mini(i;3295S 1J29  12  for  1-30 

IS-PRINTEDCKT  I RtMMER  POTS,  JS5t  values,  etc ii:3346* 1 .29  30  for  1 . 30 

7-2N305S  HOBfiY  NP^  TRANSISTORS,  TO-3ti?377l J      T.29  14  fox  1-30 


60  for 

1.30 

20  for 

1,30 

4  for 

1.30 

2  for 

1.30 

100  for 

1,30 

12  for 

1.30 

120  for 

1.30 

10  for 

1.30 

8  for 

1.30 

20  for 

1.30 

20  for 

1.30 

100  for 

1.30 

24  for 

1.30 

6  for 

1.30 

40  for 

1.30 

*Buy  any  item  on  this  page  and  get    2nd  item 
of  the  same  cat.  no.    for  only  one  penny! 


■  25-DT  L  F  AIRCHILD  (C's,  gates  and  fiip  flop  J,  Dip,  100»;(^3709> 1 .29  50  for  1 .30 

H-24  VOLT  50  Ml  I .  T  R  ANSf  ORMER,  1 1 5V  input,  open  frame,  1  xl  x3/4"  L-/';63l  K  . ,  1 .29  2  for  1 .30 

I  5-SPST  PUSHBUTTON  MOMENT  ARIES,  rl.  angle,  pc  ml,  on-on'(*;563S) 1.29  10  for  1.30 

II  3"  X  4"  DOUBLE  SIDED  PC  BOARD,  hi-q WAfity,  copper  plated,  (i* 5694) 1.29  2  for  1 .30 

I  30-RAOIO  AND  TV  KNOBS,  asst  styles,  if i« (#21 7J 1.29  60  for  1.30 

I  60-TUBULAR  CAP ACITORS,  assi.  volls  and  Sizes  ('^21 9) 1 .29  120  for  1 .30 

I  4-ROCKER  SWrTCHES,  DPDT,  solder  tab  feads,(ff3302) 1.29  8  for  1 .30 

I  50-PO WER  RESISTORS,  3,5,7  w.  axial,  nop  SiieHrf22a) 1 .29  1 00  for  1 .30 

I  S25  SURPRISE,  all  kinds  of  parts  in  a  pal<<P294) 1.29  2  for  1.30 

I  12-PANEl  S Wl  1 CHES,  rotary,  slide,  toggle  etc  (^295) 1 .29  24  for  1 .30 

I  60  COILS  AND  CHOKES,rf,  parasitic,  if,  etc<«297) 1 .29  1 20  for  1 .30 

I  60-TERMINAL  STRIPS,  uo  to  4  solder  itjBs(rt334J 1.29  120  for  1.30 

I  25-PL A5TI C  TR AtJSf STORS,  untested  and  hobby,  TO-92,  TO-1  B,(  ff  2604A) 1.29  SO  for  1 .30 

I  Sa-MICA CAPACITORS, asst values(ii373) ,,, 1,29  100 for  1.30 

I  10-SETS  RCA  PLUGS  AND  JACKS,  phono(/^402l 1.29  20  for  1.30 

I  60  DISC  CAPACITORS,  asst  valucj  long  leadj!i?^37) 1.29  120  lor  1,30 

I  20-TRA.N51STOR  ElECTRO'S,  asst  up  and  ai(e453> 1 .29  40  for  1.30 

I  75-HALF  WATT  (RS,  resistors,  color  coded,  aj*U=^4S4) 1 .29  ISO  for  1 .30 

I  35-SlLVER  MICAS,  red  backs,  axial,  asstl?4S5) 1,29  70  for  1.30 

I  4-PUSHSUITON,SPST,PANf£L,  N.C.I  25  V,  "  1A(3S289J 1.29  8  for  1.30 

I  100-GERMANIUM  DIODES,  axial  leads,  utest(ii642) 1.29  200  toi  1.30 

I  1 0O-ST  ASISTORS,  ftegulalor.  sensing  and  cwnpuler.  Aiial,  eir.  yield(<-3 1 4*) 1 .29  200  for  1 .30 

I  100-PRINTED  CIRCUIT  Vj  WATT  RESISTORS,  assl(J?l 060) 1.29  200  for  130 

I  12-TRANSI5TOR  SOCKETS,  asst  npn  and  pnp  typtsl»6511 1.29  24  for  1,30 

I  50-3  AMP  SILICON  RECTIFIERS,  aitlal,  asst  V(r/865) 1,29  100  for  1.30 

I  50-PO  LYST  Y  REN  F  CAPS,  plistic  coaled,  prec.  (^  1 0S2) 1.29  1 00  fori  .30 

I  30-4"  CABLE  TIES,  non-slip  white  p!as1ic«f5217) 1.29  60  for  1.30 

I  30-pc-HE AT  SHR  INK,  assl  sizes,  50%  shrinlcage("5240) 1 .29  60  tor  1 ,30 

I  2-5.1  V,  S%,  10W,  STUD  ZENfR,  nO-4  cale W52e7J 1.29  4  for  1.30 

I  10-RCA  PHONO  JACKS,  chasis  mounl,  trflon  base{^S119) : 1.29  20  for  1.30 

I  1  S^THERMIST  ORS,  asst  types,  sty les  &  values  (#2048) 1 .29  30  for  1 .30 

I  4-5-DIC  IT  7-SEGMENT  READOUTS,  in  flat  pak  case(^5616) 1 .29  8  for  1 ,30 

■  2S-MET AL  CAN  TRANS.,  asst,  prime,  hobby,  TO-1 ,  T  0-5,  T  O-  I8,(W  2603A) 1.29  50  for  1 ,30 

n -"FOTO-FET"  N  CHANNEL,  Crystalonics.  J-Sealed  Effect Transistors(rni 69> 1.29  2  for  1 .30 

I  1-VOLTAGE  REGULATOR,  TO202  ca^e,  12V  600MA(ffl900) 1.29  2  (or  1 .30 

I  2-3DIG1TSONADJP,  LEO,  red,  OL-33t*f  18371 1.29  4  for  1.30 

I  3-MM5262  2K  DYNAMIC  RAM,  specify  1yp<(*3459) 1.29  6  (or  1.30 

I  10-2N711  HfGH  SPEED  SWITCHrNGTRAIStSSSTORS,  T018,  npn<i*3374> 1.29  20iorT.30 

I  2-1 5W  HI  POWER  TRANSJSTORS,  220V,  non.  TO«6(s2797> 1 ,29  4  for  1 .30 

■  1  -HEAVY  DUrv  t  INE  CORD,  0  f L,  2  cond.  ^  IB  guage,  black,  (■■'5803) 1,29  2  for  1 .  3o 

I  1-MMS312  DIGITAL  CLOCK  CHIP,  lOOSitf  1525) 1.29  2  fort. 30 

I  2-MMS725  4FU:^CTI0NCALCI;LAT0RCHIP,  I00'i(:=2036) 1.29  4  for  1.30 

I  25  PLASTIC  TRANSISTORS,  untested.  TO-92, 1^:^5711) l  .29  SO  for  l  30 

I  3-10  AMP  25V  SRIOGE  RECT,  comb  5l¥le(*2447) 1,29  6  fgr  1.30 

I  1-AlLEN  BR ADLEY  POT.  1  OK.  2-1 4  waits.  Ivoe-I.  2i'  I"  shaft (f'1 748) 1 .29  2  for  1 .30 

I  6-LIN(ARSWFTCH«\CTEANSISTORS,  2N2905,  pnp,  T05(fl337S) 1.29  12  for  1.30 

I  50-2  AMPCYl^lNDRlCALRECT.uplolK,  u  tat (-40065 1.29  100  for  1,30 

■  1 -HEAVY  DUTY  LINE  CORD,  2  cond.  6  ft,  »18 guage,  whi1e,(-T5804) 1.29  2  for  1.30 

I  -tO-2N2222  !orequivJ,TO-18me1aUase(-'l992J 1.29  20  for  1.30 

I  10-DATA  ENTRY  SWITCHES,  SPST",  1  amp,  norm  open  125V{i;5321> 1.29  20  for  1.30 

I  e-TRANSrSTOR  RADIO  EARPHONES,  8  ohms  lmped(#2946) 1.29  lb  for  1.30 

I  IS-FIUORESCENT  OVERf LOW  READOUT  TLJBES,  w/leads(#3288) 1.29  30  for  1.30 

I  2-ALUMINUM  HEAT  SINKS,  for  TO-220(J^S33e) 1.29  4  for  1,30 

I  1-2N50O1  flOV  TRANSISTORS STUD(*.'2a00) 1.29  2 for  1-30 


**ONE    PENNY    MORE 

GETS  YOU  TWO" 

MINI  LECTROS 


MFD.   VOLTS 


50 


50 
100 

■too 

100 
100 
150 
300 
220 
£50 
250 
250 
300 
300 
50O 
500 
500 
1000 


SALE 

LEADS 

.14 

Arist 

.17 

Axial 

.24 

P.C. 

17 

Axial 

.19 

AjubF 

.21 

Axial 

.23 

Axial 

.JS 

P.C. 

.3b 

Axial 

.30 

Axial 

,23 

Axial 

.24 

P.C. 

.■■iZ 

P.C. 

.2y 

Axial 

.32 

Axial 

.45 

Axial 

.31 

Axial 

.33 

P.C, 

.33 

P.C. 

.36 

P.C. 

.39 

Axial 

.SS 

P.C. 

Order  by  Cat.  No.  ii2CU571«  and  Wo'-vw 


p      40  CHANNEL 
5>^  *^  CB  BOARD 


2  for 
$10 


P.j'.y  ^tilsH  l,jy»  up  facKiry  t.lfj«e  cut  From  i\y  yiKri 
Miiyuu  ffmn^      Jy,|KjFi  fiflue    HtnlhrrJiF^d  U  Wall  At,,f, 

f  hip  H{-^n<  :M<«t  f'-n.„.i.vj..  Br(U^f.El;.. ^mJ  .S^jm, 

M,M  Mt-.M  .      :  I.    Vli,.  tw  U^d  r^  in  ■■^lr-...r.v<i-rhi.>r 
'-;'.-t6n  .■  :     ■■  .-.n.  -Z.H  u^  \ir  r^  1:;  a(k^  i  Tin    ^.^ri., 

'^-"''-'fi-' i'Ie?  jn^-CBLi:  rt-ru-rf 
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MOTOROLA  STYLE 
"SAMDY  DISC 
10  AMP 
RECTIFIERS 

•  Heavy  Sand  Typo 
Hermot  Cortitructton 

C»tHc.8ICU5fl7T      fSp.clf**6ll.io) 


"BEEM    -O-    LIGHT 
LASER    DIODES 


C«t.  Hp.  97LUJ5l>a 


LED 
WATCH    GUTS 


92CUS1 15g 


HOW  TO  ORDER 


PQLY  PAKS^ 

fcOEj  I  ^^.^v    I       P.O.  box  qjii  tZ 


BE  FH(JSKLV 


P;p.  BOXM2.A7 


30 


Term*.  .-.^^  restate 
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7294  N.W.  54  STREET 
MIAMI.  FLORIDA  33166 


►URPLUS 

;lectronics 

^ORP. 


PHONE:  (305)  887-8228 
TWX:       810-848-6085 

WHOLESALE-  RETAIL 


i^S43 


PL259's/SO  239's 

Quality  American  Made 
10/$5.00  100/$35,00 

50/$20.00  1000/$300.00 


E.  F.Johnson  NICAD 

12.0  V.  1.2  AH  @  10  hr  rate 
4 1/2"  X 1  7/8"  X 1  3/4"  $1495ea. 


E    F    Johnson    External    Battery 

Charger  Model  239-oao&<)oi    Output 

14.5  V  dc  @  50  mA.  $3,50  ea. 


E,  F.  Johnson  S  Meter 

Edge  Meter  250  UA.  Ffts  in  5/8"  x  1-3/8"  hole. 
MTG  tioJes  on  each  end  1-1/4"  betiind  panel. 
Black  scale  0-5  tjotrom  1-20  top 
$1-25ea.  5^5.00 


Edge  meter  same  as  above  with  silver  scale 

and  reads  SWR  1-10 

$l.25ea  5/$5.00 


E.    F.   Johnson    Signal   Strength 

Meter     200  da     2V2"x2Vi  "Scmoumsin 
1  V*"  hole  1"  behind  panel   Scale:  1-30  db  !op 
0-5  hottorr. 
S4.95ea  5/520.00 


E.  F.  Johnson  Desk  Top  Microphone 

Ceramic  Element/High  Imp 

wasS26r^(r  now  $15.00 

While  They  Last 

NEW  E.F.  Johnson  Power  Mic/Less  Cord 
Desk  Top  Style  519.95  ea 


ASTATIC  T*UG8-D104 

PREAMP  Desktop  micfophone  w,'cry$tal  ele- 
ment 3  Pin  Plug  §35  ea. 


CB  SPECIAL 

Brand  new  printed  circuit  board  assembly.  Used  in  all 
HyGain  40  channel  CB  transceivers.  Fits  many  other 
manufacturers'  units  also.  Sque(ch  pot/volume  control/ 
channel  selector  switch  not  included. 

1-  9—7.50  ea.  ^^^^^ 

1 0-49  —  6.50  ea.  Dimensions 

50-99— 6.00  ea.  e'xeiv 

100-up— 5.50  ea 

N  EW  Hy-Gain  Remote  40ch  CB  Less  Case,  speaker  &  Control  Mic 
(as  is)  $l4.g5ea 

New  40  CH  CB  Boards  w/40  ch  SW 

l-9Sl0.50ea  50  99  £9,00  ea 

10-49  S9,50ea  1CO-up$8-50ea 

Serviceman  Special 

New    HyGain    40ch   CB    Less    Case,    Speaker    &    Knobs    (as    is) 

$14.95  ea 


IC  SOCKETS 

Cambion 

Gold  Plated  Wire  Wrap 

14  pin        .35  ea  10/$3.00 

16  pin        .38  ea  10/$3.30 


MODEM  CABLE 

50'  cable  contains 
13    #   22    ga.    wire    DB-25p   with 
DB-51226-1  cover  on  one  end 
$6.50  ea  10/$50.00 


EFJ  CRYSTAL  OVENS 

6V/12V75^ 
$5.00  ea. 


MOTOROLA  SRF  574 

house  marked 

9W  175  MHz  Amp. 

$5.00  ea. 


PANEL  METERS 

$4.00  ea  2  for  $7.00 

10-0-10  dc  Amps 


MINI  TOGGLE  SW 
C&H 

SPDT 

Sl.OOea  6'$5.00 


25-C^25  dc  Volts 
0-25  dc  Volts 


0-50  ac  Volts 

-Shunt  Required 


2%"  x3" 


2%"  X  2Va' 


E.  F.  Johnson 

40ch  Selector 
Switch 
$3.50ea 


2  SIDED 
.062  Coppar  Clad  Board 

S2-00ea  3/$5,00 


Sony  RK64A 
2  conductor  mini  phono 
plug  w/paich  cord  3'6" 
long  S2.00ea 


POLYFOAM  COAX— 50  OHM 

Equal  to  RG174 

$4.95/100" 

Low  Loss 

Polyfoam- 

Coax  Cable 


MUFFIN  FANS 
3  Blades,  110  Vac,  4V4-  sq. 
Removed  frorn  equipment— 
Excellent  condTTion— $4.95 


RECEIVER  FRONT  ENDS 

Made  by  EFJ 

132-174  MHz 

$12.00  ea. 


CMOS 

RCA  CD  4012  AE 

Dual  4  in  Nand  Gate 
6/$1.00  100/$10.00 

50/$6.00  1000/$80.00 


12Vdc  RELAY 

SPST  Open  Frame 

5  Amp  Contacts 

Mfg-Magnecraft 

$1.50ea  4/$5.00 


12  Vdc  RELAY 
SPST  35  Amp  Contacts- 

Open  Frame 
Rugged,  great  for  mobile  use 


$4.50  ea 


5/$20.00 


TRIMMER  CAPS 

Small  enough  to  fit 

in  your  watch — 

3.5  to  20  pF 

5  to  30  pF 

$.75  ea.,  2  for  $1-25 
5  for  $3.00 


D  Cell  Nicad 

mfg.  by  G.  E.  2.50  ea 

1.2  volts  3.5  amp  hrs. 

cat  No.  41B004  AD08G5 


Computer  Grades 

34,000  uf  @50  Vdc  3.00  ea 
3"dlamx6y2"high  Mallory 


Coax  Connectors 

UG-273/U  BNC-F/UHF-M  2.50 

UG-255/U  BNC-M/UHF-F  3.00 

UG-146A/U  N-M/UHF-F  4.50 

UG-83B/U  N-F/UHF-M  4.50 

UG-175RG^58  Adapt.  .20 

UG-176RG-59  Adapt.  .20 


CRYSTAL  FILTERS 

10.7  3/ Lead 
Can  Type 
$3.00  ea. 


CAPS 

2200  UF@  16V 

Radial  Leads 

.25ea,  10/$2.00 


CERAMIC  IF  FILTERS 

'EFC  L455K 
$3.50  ea. 


White  Porcelain 

Egg  insulator 

IVa"  X  1"  SO^ea. 

3  for  $1.25 


GOLD  PLATED  CARD  EDGE  CONNECTORS 


Double  Row/Wire  Wrap  .100 

25  pins  $3.49  ea  10/$30.00 

30  pins  $3.96  ea  10/$32.00 

50  pins  $5.43  ea  10/$45.00 


Double  Row/Solder  Eyelet  .156 

6  pins  $1.1  Oea  10/$9.00 

15  pins  $1.55ea  10/$12.50 

22  pins  $2.08  ea  10/$17.00 

43  pins  $3.66  ea  10/$30.00 


22  pins/Double  Row/Dipped  Solder 

.156  $2.08  ea  10/$17.00 


22  pins/Double  Row/Wire  Wrap 
.156  $2.44  ea  10/$19.00 


Aii  materia  f  gus  ran  teed  •  (f  for  any  reason  you  are  no  f  sa  Usfied,  our  products  m$  y  be  returned  ytithjn  10  days  for  a  full  refund  ftess  shipping).  Piease  add  $3 
TERMSl  for  shippff]g  and  handling  on  an  orders.  Additional  5%  charge  for  shipping  any  item  over  5  ibs.  COD's  accepted  for  orders  totaling  $50.00  or  mare.  AH  orders 
shipped  UPS  artless  otherwise  specified.  Florida  residents  please  add  4%  safes  tax.  Minimum  order  $15,00. 
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2822  North  32nd  Street/Unit  -1    Phoenix,  Arizona  85008  [602]  956-8423 
We  accept  checks,  MasterCharge,  and  Visa 

Prices  subject  to  change  without  notice 


R.F.  CONNECTORS 


UG-1095A/U 

UG-58/U 

UG-30C/U 

UG-27C/U 

PL-259 

SO-239 

UG-175 

PL-258 

UG-106 

UG-177 

UG-274/U 

UG-447/U 

UG-492 

UG-306/U 

UG-646/U 

UG-260B/U 

UG-1094/U 

UG-701/U 

UG-212C/U 

TUBES 

3-500Z 

572B/T160L 

6146 

6146A 

6146W 

811A 

811 

4CX250B 

4CX250R 

6KD6 

6LF6 

6LQ6/6JE6 

8950 

2E26 

3B28 

4X1 50 A 

6360/A 

6939 

7289/2039 

8072 


$3.99 

3.29 

3.00 

3.50 

.50 

.43 

.36 

2.99 

.69 

.69 

3,27 

1.50 

3.69 

3.00 

3.29 

1.59 

.90 

3.00 

3.00 


$90.00 

34.00 

5.09 

5.99 

7.95 

12.95 

9.95 

29.95 

32.95 

4.99 

4.99 

6.25 

6.65 

6.00 

5.00 

15.00 

7.95 

5.95 

4.95 

45.00 


FERRITE  BEADS 

12/S.89or 
100/S4.00 

TORIDAL  CORES 

T-37-6  6/1.00 

25/4-00,  50/6.00 

100/10.00 

1N914/1N414B 

30/$  1-00  or 
120/$3.00 


R.F.  TRANSISTORS 


2N2857 

2N2857JAN 

2N2947 

2N3375 

2N3553 

2N3818 

2N3866 

2N3866JAN 

2N2866JANTX 

2N3925 

2N3948 

2N3950 

2N3960 

2N4072 

2N4427 

2N4877 

2  N  4957 

2N5108 

2N5109 

2N5179 

2N5589 

2N5583 

2N5590 

2N5591 

2N6080 

2N6081 

2N6082 

2N6083 

2N6084 

2N6095 

2N6097 

MRF502 

MRF8004 

SS2548 

40280 

40281 

40282 


$1.80 

2.45 

17.00 

7.00 

1.80 

6.00 

1.09 

2.70 

4.43 

6.00 

2.00 

26.25 

4.70 

1.70 

1.09 

2.57 

3.50 

3.90 

1.55 

.59 

4.60 

5.00 

6.30 

10.35 

5.45 

8.80 

10.75 

12.00 

13.20 

10.35 

19.35 

.69 

.75 

.75 

3.50 

10-90 

11.90 


TRIMMERS  5-BOpf 

450:  each  or  10/3.50 
or  100/25.00 

CHOKE[U252]2  5mh 

150ma  30MHz 

2/$  1.00 

TRIMMER  CAPS 

small  enough  to 
fit  in  your  watch 
3.5-1 1pf  75(Eeach 
or  10/$6.00 

PISTON  CAPS  12  lOpf 

75$  each  or  10/$5.50 


F.E-T-'s 

MPF4391 

MPF112 

MPF102 

40673 

3N128 

2N5248 

MPF131 

2N4303 

2N3958 

MFE2000 

IVIFE2001 

MFE2008 

MFE2009 

MFE3002 

MMF-5 

MFE120 

2N3436 

2N4416 

MFE131 


E  .75  or  10/  6.50 
.69  or  10/  5.50 
.43  or  10/  3.60 

1.39  or  10/10.00 

1.35  or  10/10.00 
.60  or  10/  4.50 
.60  or  10/  5.00 
.45  or  10/ 

2.95  each 
.90  or  10/ 
.99  or  10/ 

4.20  or  10/36.00 

4.80  or  10/39.00 

3.35  each 

5.00  each 

1.00  or  10/  8,50 

2.25  each 

1.00  each 

1.05  each 


3.50 

8.00 
S-00 


MICROWAVE 

1N21D 

1N21C 

1N21WE 

1N23B 

1N23C 

1N23CR 

1N23E 

1N23F 

1N23WE 

1N25 

1N121WE 

1N286 

1N416E 

1N446 

1  N3655A 

1N5153 

1N5711 


DIODES 

$  1.40 
1.05 
2.00 
1.05 
1.05 
2.00 
2.00 
4.10 
2-10 
3.03 
4.00 
5.00 
5.00 
8.00 
4.00 
15.00 
1.20 


ADDITIONAL      R.F. 
TRANSISTORS 

40894  $  2.50 

MRF454/568ELYCF  17.10 

LM56GV   VCO/FUNC- 
TION  GENERATOR 

$-99  each 

LM340T-5  &  LM340T 

-12  75(Feach 


SEMTECH  MINISTIC 

high  voltage  rectifiers  SFMS 

20K  20,000PIV 

20ma  $1.99  each 

1500PIV1.S  AMPS 

RECTIFIERS         10/$1.50 

MC4024P  & 
MC4044P  $3  25  each 

HEP  170  2.5  Amps 

1000PlV10/$2.00or100/$14,50 

POTTER  &  BRUM" 
FIELD  12VDC  RELAYS 

4PDT  3  Amps  $2.95 

SPOT  25  Amps  $5.95 

2PDT  3  Amps  $1.99 

4PDT  25  Amps  $6.99 

BRIDGES  24  AMPS 
500PIV  "'S:2.99each 

4CX25aB/R  SOCKETS 
AND  CHIMNEYS  NEW 

$14.95  per  set   (1    socket,   1 
chimney) 


B&W  COILS 

1206T 
■'2'006T 


S3.99 
S7.99 


FAIRCHILD   REGULA- 
TOR 78H05KC       $6.99  each 


TUBES 

6146B    " 


$6-50 


MINIMUM  ORDER  $5.00 

iVlinimum  Shipping  $1.  In- 
surance 35(p  per  $100.  COD 
charges  85<t  to  street  address 
only!  We  prefer  street  ad- 
dress as  we  ship  UPS  and  P.O. 
Box  #^5  take  up  to  50%  longer 
to  deliver.  We  accept  VISA  or 
Mastercharge.  Please  list 
complete  card  number  and 
expiration  date.  Allow  10% 
extra  for  shipping  of  heavy 
items.  We  reserve  the  right  to 
change  prices  without  notice. 
All  items  listed  are  subject  to 
prior  sale.  Some  items  listed 
are  in  small  quantities. 
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ALDELCO  ELECTRONIC  CENTER 


BUILD  A  6  DIGIT  500  MHz 
FREQUENCY  COUNTER 


0VERV0LT12 

Crow  Bar  circuit  protects 
Transceivers  &  Tape  Decks  from 
runaway  power  supply  voltage  that 
can  zap  expensive  connponents.  OV 
12  causes  fuse  In  Power  Supply  to 
blow  If  voltage  exceeds  preset  leve! 
(approx.  16  to  18  volts).  Rated  at  25 
Amperes.  $  7.95 

Model  0V5,  Protects  5  Volt  circuits. 
Triggers  at  7,5  Volts  $8,95 

Other  units  available  at  3.3  to  100  Trig- 
ger Voltages  $10.95ea 


Aldeico  can  supply  3  PC  boards.  Silk 
screened  front  panel  and  complete  instruc- 
tions for  only  $12.50  8t  shipping. 

SOME  PARTS  USED  IN  COUNTER 


tlC90Pre3Caier 
74C925  Multiplex 
F9368  Driver  (2) 
IMHzXTAL 
10,60  pF  trim  cap 
Register  ki1 
Capacitor  ki: 


^4.50 

7.90 
7,95 
.50 
1.75 
5.50 


COMPLETE  LUNCH  COUNTER  KIT  S79.95 
includes  a  reprint  of  six  page  construction  artfcSe  from 
Dec.  1978  73  Magai:ine 


See  six  page  construction  arMcIs   n  Dec. 
1973  73  Magaziine 


For  'BL"^  ni  onty  send  bO  cents  for  handling 


RF  TRANSISTORS 


SD 1018-4 

SO  1074 

SD1076 

SD1038 

SD1089 

SD1U3 

SD1168 

SD1272 

S0127S 

SD1416 

SDU28 

SD1433 

SD1434 

SD1451 

SD1477 

2N5945 

2N5946 


40W 
SOW 
75W 
26W 
40W 
10VV 
12W 
30W 
SOW 
70V; 
45W 

mi 

50W 

50 

100W 

4W 

10W 


4.Sdb     450MHz 
11db      30MHz 

50 

450 

450 

200 

200 

22C 

50 

175 

'75 

450 

450 

50 

175 

450 

450 


13 

6 

5 

10 

5,3 

6 

10 

6,7 

6-5 

7.5 

5 

14 

6 

8 

6 


3804LFL 

500-6LFL 

50a-6LFL 

500-6LFL 

500-6LFL 

MT72 

10117 

MT72 

MT72 

500-6LFL 

5006LFL 

MT90 

5006LFL 

500-6LFL 

500-6  LFL 

MTSO 

MT90 


15,25 
21.15 
24.00 
23.25 
27.15 
10.95 
12.30 

9.60 
16.30 
26.80 
22.65 

9.50 
34.00 
18.10 
52,85 
10.75 
13.00 


RF  DEVICES 


2N2876 
2N3375 
2N3553 
2N3866 
2N3926 
2N4427 
2N5589 
2N5590 
2N5591 
2N5913 
2N6080 
2N6081 
2N8082 
2N6083 
2N6084 
2N6094 
2N6095 
2N60&6 
2N6097 


18W 
3.0W 
2.5W 
LOW 
7.DW 

low 

3.0W 

10W 

25W 

1.75V,f 

4.0W 

15W 

25W 

30W 

40W 

4.0W 

15W 

30W 

40W 


200  MHz 
400  MHz 
175  MHz 
400  MHz 
175  MHz 
175  MHz 
175  MHz 
175  MHz 
175  MHz 
175  MHz 
175  MHz 
175  MHz 
175  MHz 
175  MHz 
175  MHz 
175  MHZ 
175  MHz 
175  MHz 
175  MHz 


T060 

T060 

T039 

TO30 

TOSO 

T039 

MT71 

MT72 

MT72 

T039 

MT72 

MT72 

MT72 

MT7a 

MT72 

X106PNP 

X106PNP 

X106PNP 

X106PNP 


SI  2.35 

5.60 

1.40 

1,25 

6.30 

1  35 

4.75 

7.80 

10,25 

1.70 

5.40 

8.45 

10.95 

12.30 

16.30 

6.60 

8.50 

10.35 

20  00 


ALDELCO  KITS 

DUAL  DIGITAL  12/24  HOUR  CLOCK  KIT 
NOW  WITH  A  NEW  WALNUT  GRAIN  WOOD 
CABINET  ^ ^.^^ ^ 


II  51  31       ea  5131 


Features 

12  or  2*  Hour  Operation  on  either  clock 

Each  Ciock  ssparatefy  conlrolled 

Freeze  feature  for  time  set 

Easy  assembly  for  clock  and  cabinet 


BIG 
0.5  LEDS 


MODEL  ALD  5  W       0|\|LY  $49.95 


NEW!    NEW!   NEW 

FM2016A 


BgKDK 


144  to  149  MHz  1000  CHANNELS 


All  the  features  of  the  2015R  and  now  with  adjustable  sine  wave  PL  60  Hz  to 
203  Hz.  Adjustable  low  power  position  1  Watt  to  15  Watts. 


Buy  your  KDK  2016A  from  Aldeico  an 
the  48  states. 


Out  of  Staters  save: 

New  Yorkers  nnusi  pay  sales  tay 

Sorry  no  charge  cards 
accepted  on  201 6A 

Low,  Low  Price 

$369 

Regulated  AC/PS 

Model  FMPS-4R  ,  ,  .  $39.95 


veil  pay  shipping  and  insurance  in 

FMMC1 


ALARM  CLOCK  KIT 

6  Big  0  5  LED  Displays  '  On  Board  AC  Transformer  '  12 
Hour  ^"OfTTiat  with  2'1  Hour  Alarm  *  Snooze  Feature  *  Elaps- 
ed Timer.  Ttmer  feature  makes  this  Popular  m  Broadcast 
Stations  It's  a  nalural  for  cars,  boats  and  campers  when 
used  with  optional  crystal  lime  base,  Fits  our  standard 
cabinet  $21.95 

Crystai  lime  base  wtien  purchased  with  clock.  $3,95 

12  or  24  HOUR  DIGITAL  CLOCK  KIT 

Uses  0  5  Display  LED.  53t4  Clock  C^ip.  Freeze  feature  for 
accuraieset.  fi'scur  standardcabinet  ONLYS'9  95 

CLOCK  CABINETS  ea.$4  95 

Woodtjrain  or  bl^ck  leather 

CRYSTAL  TIME  BASE  KIT 

Includes  PC  Board.  Crystal,  ail  parts  and  inslruc- 
tions.  S4.95 


SHOWN  WITH  OPTIONAL  uP-QOQ  MICRO  PROGRAMMER 


Dynamic 

Touch 

Tone  Mic 

$39.95 


CLOCK  FILTERS 

Blue.  Red,  Greer.  ATnberor  SntoKe 


$.60 


Blinky  Flasher  Ktt  $2.95 

PC  board.  555  &  all  parts  works  on  9  volts  Mouse  button  — 

$1  00 


NEW 

1056  BIT 

EXPANDABLE 

MEMORY 

KIT 


THE  VERY  POPULAR  TOPE  ACCUKEYER  KIT 


•  Self  Completing  Dots  &  Dashes 

•  Iambic  Operation 

•  Single  Dot  &  Dash  Memories 

•  Provision  for  Attachment  of 
Memory  for  DX  or  Contest  Work 


Revised  version  of  the  Accukeyer  featured  in  the  ARRL  Handbook.  Has 
more  logical  IC  Layout  and  ON  Board  sidetone  Oscillator  Includes  PC 
Board.  TTL  ICs.  555  Time:,  IC  Sockets,  Switch,  Speaker,  Transistors, 
capacitors  and  resistors.  Requires  5  VDC  ONLY  S19.95 

ACCUKEYER  MEMORY  KIT 

•  Supplied  with  one  2102  Memory  Chip 

•  Room  on  the  board  for  three  more 

•  Four  chips  wHI  total  4224  BITS 

•  LED  indicator  for  Programming 

•  Adaptable  to  other  keyers 

•  Additional  2102s  Si .25  each 


CRYSTAL  SOCKETS 

HOLDS  8  HC25U  5    59 

Single  HC25U-  29 


NATIONAL     A1188A 

'-9   digit   calculator 
readout  .89 


NEW! 

Tunable    420    MHz 
Fast  Scan  TV 
Converter 


Receive  Fast  Scan  Amaiecr  TV  m  the  420  to  450  MHz  Band 
■A'iih  any  TV  set    Low  noise,  high  gain  rf  Amp  with  Varactor 
tuned  input  and  outputs.  Built  in  AC  supply.  Comes  in  two  tone 
walnut  &  beige  cabinet  measuring  1  7/8"  x  4  1M"  x  4V8" 
Factory  wired  with  2  year  guarantee $59,95 


INCLUDES  PC  BOARD  AND  PARTS 

requires  5  volts  DC 


STILL  ONLY  $19.95 


ADJUSTABLE  POWER  SUPPLY  KITS 

5-l5Volts500MA  S6  95 

12-28  VgUs  500  MA  6  95 


ALDELCO 


27a9A  MILBURN  AVE,  BALDWIN,  N.Y.  11510 
5163784555 


Add  67o  shipping.  Add  $1,00  for  orders  under  $10,00.  Out  of  U.S.A^  add  15%  shipping  and  certified  check  or   money  order  in  U.S.  funds. 
200 


QTY.  DIODES/ZEN  ERS 

1N914 lOOy lOmA 


1N4O05 


,eoov 


1A 


.05 
.08 


1N4O07 


1Q00v 


1A 


1N4148 


75v 


10mA 


IN  4733 


5.1  V 


1  WZenner 


1 N4749 


24v 


1W 


1  N753A 


6.2v 


500  mW  Zener 


1N758A 


lOv 


1N759A 


J2v 


IN 5243 


13v 


1N5244B 


I4v 


1N5245B 


15v 


1N5348 


12v 


3W 


.15 
.05 
.25 

.25 
■25 

,25 
.25 
.25 
.25 
.25 


QTY.  SOCKETS/BRIDGES 

8"pin  pcb         .16     WW 


.35 


T4-p[n 


pcb 


.20     WW 


.40 


16-pln 


pcb 


.25     WW 


.45 


18-pin  pcb         .30     ww 


.95 


20-pin 


pcb 


.35     WW 


1.05 


22-pin 


pcb 


.40     WW 


1.15 


24-pin  pcb  .45     ww 


1.25 


28'pin 


pcb 


.50     WW 


1.35 


40-pin 


pcb 


.55     WW 


1.45 


l\flotex  pins    >01    Tq-3  Sockets 


.35 


2  Amp  Bridge 


100-prv 


.95 


25  Amp  Bridge  200-prv 


1.50 


QTY.         TRANSISTORS,  LEDS,  etc. 

2N2222M       t2N2222    RagtJc  .10} 


.15 


2N2222A 


.19 


2M2907A        PNP 


.19 


2N3906  PNP  (Plastic) 


.19 


2N3904 


NPN   {Plastic) 


-19 


2N3054 


NPN 


.55 


2N3055 


NPN  15A  60v 


,60 


T1P12S  PNP  Oarlinqton 


1.95 


LED  Green,.        Red,        Oear,     Yehow    ,19 


D.  L.747         7  seg  5/8"  H  igh  comnanode  1 .95 


MAN72 


7  seg  CO  m-a  node  { Red)         1 .25 


MA  N  361 0      7  seg  CO  nr^-anode  (Qra  nge)    1 .  25~ 


{VIAN82A        7  seg  com-anode  ( Yellow}    1.25 


MAN74  7  seg  corn-cathode  (Red)     1 .50 


FND359         7segoom-cathode(Red)      1.2^ 


9301 


9000  SERIES 

QTY. 
.85  9322 


9309 


.50 


.65 


9601 


.30 


9602 


.45 


MICRO'S,  RAMS, 
CPU's,  E-PROMS 

QTY. 

8T13 2.50 


8T23 


2.50 


8T24 


3.00 


ST97 


1.75 


74S188 


3.00 


1488 


1.25 


1.25 


1702A 


4.50 


AM  9050        4.00 


ICM  7207       6.95 


(CM  7208     13.95 


MPS  6520     10.00 


MM  5314       4.00 


MM  5316       4.50 


MM  5387        3.50 


MM  5369        2.95 


TR  1 6028      3,95 


UPD  41 4        4.95 


Z80  A 


22.50 


Z80 


17.50 


2  80  PI  0      10.50 


2102 


1.45 


2102L 


1.75 


2107B-4 


4.95 


2114 


9.50 


2513 


6.25 


2708 


11.50 


2716  D.S.     34.00 


271 6  (5 v)      69.00 


2758  (5v)     26,95 


3242 


10.50 


4116 


11.50 


6800 


13.95 


6850 


7.95 


8080 


7.50 


8085 


22.50 


8212 


2.75 


821 4 


4.95 


8216 


3.50 


8224 


4.25 


3223 


6.00 


8251 


7,50 


8253 


18,50 


8255 


8.50 


TMS  4044      9,95 


QTY. 


4000 


.15 


4001 


.20 


4002 


.25 


4004 


3,95 


4006 


.95 


4007 


.25 


4008 


.75 


QTY. 


MOS 

QTY. 


4017 


.75 


4018 


.75 


4019 


.35 


4020 


.85 


4021 


.75 


4022 


.75 


4023 


.25 


4034 


2.45 


4035 


.75 


4037 


1.80 


4040 


.75 


4041 


4042 


.65 


4043 


.50 


QTY. 

4069/74C04 
4571 


.45 


"355r 


.25 


"30' 


4082 
4507 


,30 


4511 


1.50 


iQTY. 

7400. 

.20 

QTY. 

7492 

T  T 

.45 

L  - 

QTV. 

74H20 

.25 

QTV, 

74LS76 

4-1-75 
.70 

7401 

.20 

7493 

.35 

74H21 

,25 

74LSB6 

.95 

7402 

.20 

7494 

.75 

KTf22 

.40 

74LS90 

.85 

7403 

.20 

7495 

.60 

741^30 

.30 

74LS93 

.86 

7404 

.20 

7456 

.80 

74H40 

.35 

74LS9G 

2.00 

740S 

.3S 

74100 

1.15 

74H50 

.30 

74LS107 

.90 

7406 

.25 

741  ft7 

.35 

74HS1 

.30 

74LS109 

1,50    ' 

7407 

.55 

745  ?1 

.35 

^^115? 

7n 

741S123 

1.95    ' 

740B 

.20 

.  74122 

.55 

74H53 

,25 

74LS13B 

2.00 

7409 

.25 

741 Z3 

.55 

74H55 

.25 

HLS151 

.95 

7410 

.20 

74125 

.45 

74H72 

.35 

/4  LSI  53 

1.15 

7411 

.25 

.  74126 

.45 

74H74 

.35 

74 LSI  57 

1.15 

7412 

.25 

74132 

.75 

74H101 

.95 

74  LSI  GO 

l.t5 

7413 

.45 

74141 

.90 

74H103 

.55 

74  LSI  64. 

2.90 

7414 

.75 

741 50 

.85 

74H10e 

t.l5 

74LS193 

2.00 

741  e 

.25 

74151 

.95 

74L0D 

.30 

74 LSI 95 

1.15 

7417 

.40 

74153 

.95 

74102 

.30 

74LS244 

2.90 

742D 

.25 

74154 

1.15 

74L03 

.35 

74LSZ59 

1.50 

742G 

.25 

74156 

.70 

74L04 

.40 

74LS298 

1.50 

7427 

.25 

74157 

.65 

74L10 

.30 

74LS3S7 

1.95 

7430 

:20 

74161/9316  .75 

.      74L20 

.45 

74LS368 

1.25 

7432 

.30 

741  S3 

.85 

74L30 

.55 

74LS373 

2,50 

7437 

'    .20 

74164 

.75 

74L47 

1.95 

74S0C 

45 

743B 

.30 

74165 

1.10 

.       74L51 

.65 

74S02 

.45 

7440 

.20 

74166 

1.75 

74L55 

.85 

74S03 

.35 

7441 

1.15 

74W5 

.90 

74L72 

-.65 

74S04- 

.35 

7442 

.55 

741 7G 

.95 

74L73 

.70 

74S05 

.45 

7443 

.45 

74177 

I.ID 

74L74  . 

■75 

74S0B 

.45 

7444 

.45 

741  SO 

.95 

74L75 

1.05 

74S10 

.45 

7445 

.75 

74181 

2,25 

74L85 

2.00 

74S11 

.45 

7446 

.70 

74182 

.75 

74L93 

.75 

74SZ0 

.35 

7447 

.70 

74190 

1.25 

74L123 

1.9& 

74S23 

.55 

744B 

.50 

74191 

1.25 

74LS00 

40 

74S40 

.30 

7450 

.25 

74192 

.75 

74LS01 

.40 

74S50 

.30 

7451 

.25 

74193 

.85 

74LS02 

.45 

74S51 

.35 

7453 

.20 

74194 

.95 

74LS03 

.45 

74S64 

.15 

7454 

.25 

74195 

:95 

74LS04 

.45 

74S74 

.70 

7460 

.40 

74196 

S5 

74LS05 

.45 

74S112 

,G0 

7470 

.45 

74197 

.95 

74LS08 

.45 

74S114 

.85 

7472 

.40 

74198 

1.45 

74LSD9 

.45 

74S133 

.B5 

7473 

.25 

74221 

1.50 

74LS10 

.45 

74S140 

75 

.7474 

.30 

74298 

1.50 

,'4LSn 

Ab 

;*s^M 

y^ 

7475 

.35 

74367 

1.35 

74LS20 

.45 

74S153 

.95 

7476 

.40 

75491 

.65 

T4LS21 

.45^.. 

74S157 

.98 

7480 

.75 

75492 

.65 

74LS22 

.45 

74S158 

.80 

7481 

.85 

74H00 

.20 

74LS32 

.50 

74S194 

1.50 

nn 

.95 

74H01 

.3D 

74LS37 

.45 

74STS6 

2.00 

7483 

.95 

74H04 

.30 

74LS38 

.65 

745257(8123)2.50     | 

7485 

.75 

74H05 

.25 

74LS40 

.70 

8131 

2.75     1 

7486 

.55 

74H0B 

.35 

74LS42 

.95 

7483 

1.05 

74Hlfl 

.35 

74LS51 

.75 

7490 

.55 

74H11 

.25 

74LS74 

.95 

7491 

.70 

74H15 

■^5 

74CS75 

1,20 

MCT2 


I^L,   LIN  EARS,  REGULATORS,  ETC. 

QTY,  ,  QTY, 

.951        '       LM320K24  1,65 1  LM373 


3J95 


4009 


.35 


4024 


.75 


4044 


.65 


4515 


2'.95 


8038 


3.95 


LM320T5 


1.65 


LM377 


3.95 


4010 


.35 


4025 


.25 


4046 


1,25 


4519 


.85 


LM201 


.75 


LM320T1 2 


_L6^ 


78L05 


.75 


4011 


.30 


4026 


1.95 


4047 


2.60 


4522 


1.10 


LM301 


.45 


LM320T1 5 


1,65 


78  LI  2 


.75 


4012 


.25 


4027 


.35 


4048 


1.25 


4526 


.95 


LM308 


.65 


LM323K 


5.95 


78  LI  5 


.75 


4013 


4014 


.40 


4028 


.75 


4049 


.65 


4528 


1.10 


LM309H 


,85 


LM324 


1.25 


78M05 


.75 


.75 


4029 


1.15 


4050 


.45 


4529 


.95 


LM309(340K-5)      1.50 


LM339 


.75 


L-M380(8-14Pin)      1.19 


4015 


.75 


4030 


,30 


4052 


.75 


MCI  4409    14.50 


LM310 


,85 


7805(34075)      1.15 


LM709  (8-14Pm)        .45 


4016 


■35" 


4033 


1.50 


4053 


.95 


MCI  4419      4.85 


LM3ll(8-14Pinl  ,75 


LM340T12 


.95 


LM711 


.45 


4066 


.75 


74C1 51      2.50 


LM318 


1.50 


LM340T15 


.95 


LM723 


.40 


t^\9 


INTEGRATED  CIRCUITS  UNLIMITED 


7889  Clairemont  Mesa  Blvd.,  San  Diego,  California  92111 

Out  of  State  1-800-854  2211       Cable  Address: I C USD      Telex:  697-827 

(714)  278-4394       California  Residents       1-800-542-6239 


LM32QH6 


.79 


LM340T18 


.95 


LM725 


2,50 


LM32QH1  5 


-.79 


LM34DT24 


LM32QH24 


.79 


.95 


LM739 


1.50 


LM34QK12 


7905  (LM320K5)     1.65 


1.25 


LM34QK15 


LM741  (8>14) 


.45 


1.25 


-LM747 


1.10 


LM320K12  1.65 


LM340K18 


L25 


LM320K1 5 


1.65 


LM340K24 


1.25 


LM1307 


1.75 


LM1458 


NAME- 


STREET  ADDRESS  . 
ClTy_ 


STATE  _ 


ZIP. 


PHONE. 


-CHARGE    CARD   #   BA  MC^_ 


.65 


LM3900 


.95 


LM75451 


.65 


NE555 


.45 


NE556 


.85 


NE565 


1.15 


NE566 


1.25 


NE567 


.95 


TA7205 


6.95 


76477 


2.95 


95H90 


9.95 


EXP.  DATE 


SPECIAL  DISCOUNTS 


CO.D. 


WILL  CALL _ 


UPS_ 


POST_ 


NET  10th  OF  THE  MONTH. 


.  PO  i¥_ 


ALL  ORDERS  SHIPPED  PREPAID  -  NO  MINIMUM  -  COD  ORDERS  ACCEPTED  -  ALL  ORDERSSHIPPED  SAME  DAY 

OPEN  ACCOUNTS  INVITED  -  California  Residents  add  6%  Sates  Tax.  PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE. 

24  Hour  Phone  Service     —     We  accept  American  Express  /  Visa  /  BankAmericard  /  Master  Charge 


Total  Order 
$35-$99 
$100-$300 
$30t-$1000 


Deduct 

10% 
15% 
20% 


VARIABLE  POWER  SUPPLY  KIT  $11^ 


Continuously  Variable  from  2V  to  over  15V 

Short-Circuit  Proof 

Typical  Regulation  of  0,1% 

Electronic  Current  Limiting  at  300mA 

Very  Low  Output  Ripple 

Fiberglass  PC  Board  Mounts  All  Components 

Assemble  in  about  One  Hour 

Makes  a  Great  Bench  or  Lab  Power  Supply 

includes  All  Components  except  Case  and  Meters 


FREE 


!Cor  FET's  WJTH 
$5&S10  ORDERS,T 
DATA  SHEETS 
WITH  MANY  ITEMS, 


ADD  $1.25  FOR  POSTAGE/HANDLING 


SPECIALS-THIS  MONTH  ONLY 


1H»A 

CermflnmmOiodsEDVlDmA 

:o/si 

UM^HflH 

LOM  %i*%.  Clirnnt  Op  Artlp-  Suptr  7GS 

$0J4 

1N270 

G«rin:iiilum  Dii>4e  80 V  200mA 

4/»1 

LM30SK 

*  Vo:t  RegolatDr 

T03 

.84 

m914 

Silicar  DiDdi  100V  lOmA 

Z6/tl 

LM317K 

Adjuflablu  Values  Rajufitor 

ZJ7V 

3.50 

1NG263 

HoiC*HiBfDl(,demP2a0fl,«lt.) 

$1.00 

Lrvi3aoN 

2  Witt  Audio  Powfff  Amplifier 

Di^ 

.94 

F7 

Cowsi  VBHtior  1-ZW  Out  ^  a3?JftHi 

HE565ft 

Ch»J*  Locked  Loop 

DIP 

.94 

{SpKl^ft  CirtJitiindudid  wilh  Fl| 

S2.0D 

LM723Cr« 

Prauiion  VoHiit  Rigulilbr 

DIP 

3/t1 

LWTCT 

Ouri  T^l  CompHi»t.i  Op  Attp 

DIP 

Z.'$l 

ZN71E 

NfJlHisft^p«iJSwaeIiT5rrt 

«ni 

2lCffi 

l024-BitSbTi:RAl;r{TEr24*1) 

DIF 

SI  ?i 

2Jvgit 

UHF  rfiRvnor-OK/*np  i^p  ta  1  CHi 

<rt1 

274»OE 

FIT  Frt^H  Op  Arp.  ili«  WE  SKf>^7flO 

155 

2W3M9 

P-C^<if=wJ  FET  Ajuphikt  iSOSL-itiNai 

*1.0D 

CA3ltW 

fl-TrjiHHloi  Arravj .  ■•     floji 

.S3 

ixzsiu 

NM  Dird  TiKSfUiraiiV  iVjrf>  /ZSS 

3J5 

tAb 

maau 

fl?Hfimp.^.«eiiil03<0V!DBnA 

Bfti 

CA3fl7SE 

FMIFA    .           ..    Dn*tl9f 

DIP 

1.^5 

ISAM! 

PNPRF  ftrr^liriefSSwflt* 

3rtl 

RUSS! 

Di^  1^^  4ia  r  LI:  Amp 

rnDI? 

Irtl 

2h4S«9€ 

Jli-Chjflfiil  A*Jic  FET  Siipif  Low^ntw 

2;si 

«55sev 

)^rtJliJn  Fist  Ok  Amp 

mEllJ' 

I'^l 

2n4as9 

ISO  Va^t  PNP  Tnnsi^f  iar  K«y«r 

2/11 

N 5550V 

DuJil  Hi  Gald  Op  Antp  Cgmp. 

inO(P 

3/i1 

E112 

N-ChjmriLFETVHf  flFAmp 

3/91 

8030 

1175 

J\V4 

N-Cf«r.n.l  FET  HigJl^pMd  Switch  flOu 

3/11 

LP'10  LOGIC  PftOOE  kit- TT  L,  ChnaS,  etc. 

Machined  case  mdudhJ-Vi  ftr.  aismblv 
SEWD  FOR  ADVA'S  NEW  1979  CATALOG 
WEARLV  10 OQ  SEMICOWDUCTORS,  KITS.  CAPACITCJRS,  ETC.-SEMD  Zbi  STAMP. 


OTHER  ADVA  KITS: 


.    !,i5 


HHPr  SFOBE    KIT-LTm   *r:h  CfCI.  TTj  .  .~T    .  ft''.    H'L.  Hi'JIL  j-wi  nrr,-  T 
.-.  ■ — TiOi  agaiftit  pcFii.LF  ■»•  ■■ .'    .    =       ■■..1^      T,r;crrTil*-n-.-     .■ 

•-    .i  .  .u:  LED  ?«d<juT  Ct    .    ■       t  -J.     :t<  c?i3  FflMii  .-,-,_ 

FIXED  GULATE.D  POWER  SUPP1  KITS-  .  :  .  .■  aroaf  ttizt\  IhrrrTial  ftjrrtfll 
limitiiiq,  Cortipacf  ^im  end  tvjii«i  rpgulaiior  <U  O.Slt  makv  ttieae  id^il  tor  rrioji  elMtr-onic 
pr-o;»crL  Available  fOf  W  (^  SWmA,  ^V  S>  BDOmA,  av  p  500mA,  !2V  131  IWrnA,  15 V  & 
aQOmA.SfoefFyvolt^BwlianoriJflflng.  S3.9Se». 

These  M lV' 1  □srhjtnb^e  k'lXi  \ric\uAii  bW  componBnlt,  coinplt'le  isii'Aeti  irHlrUflr^ni  and  plalcd 
fimjf^fau  ?C  biMrdi.  PoWfir  tupply  kill  do  nol  ificlndi  uua  or  moLtJt.  MS  Si  ^5  por  fcil  for 


T*0«.  HM  FREE   DATA  SriS£TS  H«i«f«r  *( 
REChii-.^.  I  -?*i  C^  ^Nr  ^*  — ■■T  o'dH  of  £S 


...  KU 


in*n*    ill"" I   *T»™  ^*i-:    irt-    FREE 

^  at^^\'^i7.i.''iM.Cifid  ■■_  i:kA  br^  i 


'jvLA-k  TOCAV-Ai  u 

'II  ■■-..■•  ~rM  viTj.4^tvzi-\Ifft.'LrccTM:ffttami 

WRrrt    rOH    FREE    CATALO?  C,'>    offeiir,^  om    700  k T. ■=: rd :;■; [ofi  « r r nrf  m  Sati. 

Sand^&<  '.Ump. 

TERMS:     5tnd  ^hecfc  or  mopiay  order  (U.S.  fur,d-,)  Wi1h  onder.  Add  &)t  poiUse  Tor  U.S., 

Canada  iftrt  MbjiIoo.  Si ,00  fiifidiii^  charge  on  ordcri  wndflr  JlO,  CsLif.  f^nJenu  \i^<i  6%  ^slei 

TJX-  Fornlnnurd*!'!  W<^  'D%  poitagu.  COD  ordcfi-jrWil.OQ  service  chiir(p! 


MORE  SPECIALS:        10 

RC41950N   il5V  ^  SOmA  VOLTAGE    REGULATOR   IC.  Very  wsy  to 

use.  MakM  n  n-at  Hijiilv  Hesufsled  -^ISV  Supply  for  OP  AMP'j.  etc. 

RftQuirsi    only    unr55tjEai«l    DC    f1S-30V)    jnd    2    hypasi   capaciTors. 

VV(t!h  Data  Sheet  and  Scheriatics.  3  pin  mD!?  ST  ,25 

RC4136Quad741U(JwMQiieOpAoipniDIP  S0,95 

LMl3Ct4FMMuliiplexStiereciDBmodulatorOiP  0.99 

LM21 1 1  FM  tF  Subsystem  f IF  Amp,  Oet.,  Umitcr)  DIP  0,99 

1We263HotCofrierDTodeO.4V@1nAO.1n4DO.35  1.00 

2ErJERS-S[»cifvVoltaa&3.3.a.9,4.3,5. 1,6, 6,0.2  400mW  4/Sl.OO 

9.1, 10. 1 2, 15, 16, 13, 20. 22, 24. 27,  or  33V  1*10%)       1  Watt  3/$1  00 

•  MONEY-BACK  GUARANTEE 

•  ALL  TESTED  AND  GUARANTEED 

ADVA 

BOX  4181  GB,      WOODSfDE,  CA  94062 
TeL  {415)   328-1500 


ELECTRONICS 


DIODES 
J!ENEBS  » 
RECTlflERS 
iN46tio       ,,;, 
1N4SB  °' 

1N7W  '' 

1HSI4-  >Sf 

irtfTi 
lit  It:: 

1III40W 

IW007 

ih4U4' 
ma  370  Id 

1M372 

ISrtTii 
1II*JW 


VARACTORS 

F  7  432MHz       * 

UVKZOta 
MVlt34  * 

l*VIiJ)1  fi 


ITRANSISTORS  i  TRANS FSrrO  as  ITHANSISrORS 


2N70e 
2Mlil 
2H7JS> 

2W1E13 
2N17I1 

7K1fi90 

2fJ2JJJ 
2*«I»A 

2A29Jif 
2112306  A 
2H290I- 
2N3i53 
2N15S3 

2N3^es 

2MK4] 

?VJIiTC 

2U1I71 

2N3S;f] 
2N^eeG 

2MJ9DG 
7.'i3v7Ii 


£0.^4    2N4Q91 

J4  2M4a$; 

,4S  2N412i 
SD.29 1  ?N41  }4 

.:zs:zhi4i4t 

^B|^N42'i9 

.;4m(:2T4 
S^l?'.:-.-: 
5«     .  ■■ « ^ 

SOJi  7W«W 
ZN4414 
INMieA 

2^4aGt  10 

2^851 
2IHfl67f 
2N4Ses£ 
ZN1BS1 

e/*i 

5/Sl  12WW&S 

flrsi  r2Hsns 

2Ki^133 
2^I1»3 
iNolS7 
SS^134 
2NS2:Q 
2rt53(l« 
2NU97 

2ME4S3 


2N5e3S 

2Nse4a 

CP643 

CP65f 

CffiSI 

E10D 

Eicn 

E1C2 

','i*rTl2 
1-?SSSTS 

S£^J01 
££1002 
SE20D1 
£f20Cr2 

SEsnoi  [0 

SES003 
£EE02D 
115731(1 
TiST5 


».93 


fQ.an 


SS-fl- 

5.5:  :-■■ 


3/$1 


DIGITAL  ICi 

m7430N  ,l£ 

SS742.T.  IE 

Sli7^Gri  J* 

Sli7in\  43 

SH7iJSN  .IS 

SH749I1N  .« 
LINEAR  ICs 

1.M1I10H  i?M 

LW301AN  .27 

LM307K  .57 

LIVES  QSN  M 

LH3IJ9H  .34 

LMJtIN  .30 

LUi2a!<£     ^:ii 

L1422JK12     Mi 
LW3!SK'1S     l.ff 


LIWEAR  iC'l 

lJVI3JiOlt-5  5i,iO 
LMl3flOT-B  1  ,?0 
U^OT-S       1 M 

LM34DT1E  IJiO 
LM34DT24  UO 
LWJ7£N'  .55 

l\'3nn  i>.W 

LU3VM  1.19 

JJESSbV*  2^J1 
NEiMA 
L.VTC3:H 
LV7a9DM 
LW723H 
LM723U- 
LM739M 
LM741CI 
LM741CI 
LU741  CI 
LM747CI 
74ECJ  Dl 
749CJ  Dl 

LKT3M1 
LWt^MHI' 
Llt2l11N 

J/iCDE  1.S5 

CAjO^IA         1.7% 

UC1}7£M       Mb 

CMuae*        .17 

RC41340  1.SD 

RM134TII*  i.til) 

BC41iJ5[)N*  1,25 

RC419STK*  ?,i5 

LMt2S0CN  2.0D 

RC45SaDN  .E5 

N555*V  .9i 

N5S5EV  .bO 

ijAieS^UC  1.15 

£138  O^f  J.Ji 

DU7ylf2  .(9 


LM739M 

flQd 

LM741CH 

l/5f 

LM741£N' 

4/*t 

LU741CNI4 

:i4 

LM747CN 

.C5 

74ECJ  DIP 

.aa 

749CJ  DIP 

1.&D 

84*CPr™[lJP 

,40 

LKT3MN 

1.15 

J  1. 40 


*SUPER  SPECIALS:      ^ 


1N3fl      GermaniLiniDiode 
1N914    lOOV/lOniA  Diode 
1N4(J01  50 V/1 A  Rectifier 
IfJ-llSiSOV  TN914 
BH1  50  VvyV  Br  id  ye  Flee 
2  N  22  22     NPN  Tfinsinor 
2W20D7  PNP  Tramirror 
2N3055  Povrer  Xistof  "iOA 
2N3904  NPN  Amp.'^//  t^TOO 
2ftt3906  P:^P  Amp/Sw  l  1 00 
CPeSO  Powsi  FET  '/Amp 


10/$  1 
20/$  1 
15/$1 
2S/$1 
4/S1 

e/£i 

$0.75 

6;si 

6;-i: 
S5 


FSA2S01M  Diode  Array 
MPF1O2  2O0MHf  RFAmp 
40673  MOSFETRF  Amp 
LIVI324  Quad  741  Op  Amp 
LM37epQsVofiRc3mD!P 
NES55  Timer  niDIP 
LM723  2-37 V  Rtg  DIP 
LV741  Comp  Op  Amp  mOiP 
LW  145a  Dual  741  mOIP 
CA30B6  5  Trani  Array  DIP 
RCA2a  Pivr  XistcT  1A  30'/: 


RF391  aF  Pov/er  Amp  TransSjtor  ID  25liV  ^  3-30MHz  TO- 3 
SSEJH  Timer  !;i3-1hr  Oi^arent  pinoui  from  S55  ^w/datJ! 
RC4194TK  Duaf  Tracking  Regulator  '.02  to  30V  @  20DniA  TO-66 
nc419ETK  Dual  Tracking  Raguiator  i  15V  ?!  10 0mA  (TO -66) 
303$  Waveform  Generator  'vR  A  Wave  With  Circuits  &  Data 


2/Sl 

2m 

$1.75 

,94 

.55 

.38 

3/$t 

em 

3/5  T 
,52 
.70 

SS.OO 
3/S1 
S2.&0 
$2,25 
S3,75 


NEW  SPECIALS 

'•-- 

LM318CN 

High  Speed  Op  Amp  50V/jus  mDIP 

$0.94 

1fy270 

Germanium  Diode  80V  200mA 

4/$1 

LIVI318D 

High  Spaed  Op  Amp  50V/>js  OIP 

.90 

1N823 

Temp  Comp  Reference 

LIVI339I\I 

Quad  Comparator  Single  or  Dual  Supply 

.79 

6.2V-±5%  ±  .005%f  0     ,. 

$0.60 

LIV1380N-8 

VzW  Audio  Power  Amplifier  8-22V 

.90 

1N914 

Silicon  Diode  1D0V  10mA 

25/$1 

NE567V 
XR567CP 

Tone  Decoder  (PLL)  O.OIHz  to  500kHz 
Tone  Decoder  (PLL]  O.OIHz  to  500  kHz 

.99 
.99 

1N3044 
1N3045 

100V  Zener  IW-Better  than  an  0B3 
110V  Zener  IW-Better  than  an  0B2/0C3 

.75 
.75 

LM723CI\t 

Precision  Voltage  Regulator  2-37V  DIP 

3/$l 

1N3071 

200V  100mA  Switching  Diode  40ns 

M 

LM747CN 

Dual  741  Compensated  Op  Amp 

2/St 

2N2915 

NPN  Dual  Transistop3mV  Match  ;?100 

S1.95 

SAD  1024 
XR2206CP 

Dual  512  Stage  (1024)  Audio  Delay  Line 
"Bucket  Brigade"  Appl.  Data  included 
Function  Generator  with  appHc,  data 

$18.95 
4.40 

2I\I3819M 

2I\I4020 

2N4445 

N-ChannelRFFETlOOiVfHzAmp 
PNP  Dual  Transistor  5mV  Match  ^250 
N-Channel  FET  5n  Switch 

.35 
5.00 
3.50 

XR2242CP 

Long-Range  Precision  Ttmer  jus  to  days 

1.50 

2IV5394E 

Ultra-Low  Woise  J-FET  Audio  Amp 

SI. 25 

t.YEAR  TIMER  Kit-2  XR2242's  and  Applic.  Note 

3.QQ 

2N5912 

Dual  J-FET  RF  Dif  Amp  to  BOOIVIHz 

2.90 

LM2g01N 

Quad  Comparator  +5V  or  2  to  3GVDC 

SI. 20 

2N6028 

Programmable  Unijunction  Transistor 

.45 

CA3Q18A 

4-Transistor  Array/Darlington 

.99 

2FU6449 

300  Volt  N-Channel  J-FET  Amp/Sw 

2.00 

eA3028A 

RF/IF  Amplifier  DC  to  120[VIHz 

LIS 

CP640 

Broadband  FET  RF  Amp  140dB 

RC4558 

Dual  High  Gain  Op  Amp  mDIP 

3/$1 

Dyn  Range 

$4.50 

SPACER  Kit  -  4  ea  of  5  assorted  size  spacers 

$1.00 

E304 

N-Channel  RF  FET  3.8dB  NF  @400WlHz 

.50 

1VIPSA12 

MPN  Darlington  Transistor  ^20,000 

.75 

±15  VOLT  Regulated  Power  Supply  Kit-Easy  assembly. 

TIS88 

N-Channel  FET  400MHz  RF  Amp 

.60 

5mV  regulation,  100mA,  fully  protected. 

Includes  all  components  and  hardware. 

RESISTOR  Kit-150  pes  %W,  20  most  common  values. 

no  PCB  or  case-Add  $1.50  for  shipping 

S13.95 

individually  packaged,  5  to  20  pes  each  . 

S4.95 

PC  BOARD  Mounting  Kit-8  ea  spacer,  screw,  nut 

and  washer-32  pes  total. 

$1.00 

SEND   FOR  ADVA'S 

NEW  1979  CATALOG 

NEARLY  1000  SEMICONDUCTORS,  KITI 

3,  CAPACITORS,  ETC.-SEND  25(^  STAMP. 

^^ 

^i^^^        M  JA               ^A24 

BOX  4181  GB 

A 

n\/A 

WOODSIDE,  CA  94062         | 

F^ 

Ll^   W^^%      ELECTROr 

JICS 

TeL(415)    328-1500 

1 
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MOTOROU  4  MHZ  XTAL  OSCIL- 
LATOR 14  pin  dip  pkg.,  5  VDC  in,  4 
MHz  out.  TTL  connpatible,  $5.95  ea. 

NATIONAL  SEMICONDUCTOR  -  6 

OIGIT  CLOCK  MODULE  a  i2-hr 
dock  featuring  alarm  and  snooze  atarm 
function.  Comes  complete  with  every- 
thing. Aii  you  adcJ  is  a  power  cord  and 
switches.  Each  nrxxJuie  utilizes  discreet 
compoTkents  and  is  ready  for  you  to  mount 
in  your  enclosure.  Display  is  6  each  seven 
aegrnents,  .33  Inches  high,  clockchip  is 
MM5375,  Can  easily  be  mounted  in  either 
of  our  instrument  clock  case  itlts.  $14.95. 


CALCULATOR  GUTS 

Experimenter's  delight.  Each  i^eyboard 
frxjiudes  a  monolithic  caiculatof  chip  and 
display.  These  are  rejects,  it  might  be 
something  simple  to  repair  or  it  coukj  be 
very  nasty.  At  this  price,  wtio  cares  1  9 
volt.  $1.50  ea.  3/S3.00. 


INSTRUMENT  CLOCK  CASE  KIT 

A  real  jewel  for  those  snnali  projects. 
Hinged  top  door  allows  you  to  hide  your 
controi  area.  0,D.  4'/^"  x  4"  x  1W\ 
$1 .99  each. 

DB-25  FEMALE  CONNECTOR 

A  unique  assembly  originally  adapting  the 
R3232  Type  Connector  to  flat  cable.  $1 .50 
each  or  2/$2.50. 


INSTRUMENT/CLOCK  CASE  KIT 

Perfect  for  your  opto  projects.  Solid 
aluminum  construction  with  real  walnut 
sides.  O.D.  5-3/8"  by  5-3/8"  by  2'\ 
S6.95  ea. 


EDGE  CARD  CONNECTOR 

Onch  Jones  10/20  Pins.  .156  Spacing 
PC  Mount.  .85  Burndy  22/44  Pins.  .156 
spacing  PC  Mount,  SI  ,40  eacti. 
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DEFECTIVE  CALCULATORS 

Well,  some  are  and  some  are  not.  We 
can't  afford  the  time  to  test  them.  $2.50 
ea.  Batteries  not  included,  2/$4.00. 


m^ 


Electronic 


t^UZ 


A  diuisiDi 


"_^  mtte^  ppcriecte 


Corporation 


Corp.  HdqtB.,  2322  1st  Ave.,  Scattlf;,  WaEh.  98121   •  [20G]  GB2-5025 


LINE  PRINTER  HAMMER  DRIVER 

BOARD  Each  tx^ard  contains  approx. 
130  each  #MJE800  (Silicon  Darlington 
NPN  hfe  750,  1.6A),  About  SI  30.00 
worth,  over  100  ir4400i  diodes,  plus 
support  chips.  TTie  wtx>le  package  Is  yours 
for  only  $14.95. 

HURRY,  WE  DON'T  EXPECT  THESE  TO 
LAST  VERY  LONG! 


TRANSFORMER  Pri.  iiovACSec. 
1 1 .2  and  5  VCT  ^  .1  amp.  $.95  ea. 

MINIATURE  D.P.D.T.  [PUSH  BUT 

TON]  momentary,  rated  6A/125  VAC, 
microswJtch    part   #8N2021,  Only  $1.54. 

CLOCK  DISPLAY 

National  Semi,  6  Digit  Multiplexed  Dis- 
play j  .33"  Characters  (Common  Cath- 
ode). AREALBUYATJUST$1.00. 

EDGE  METER  100-0-100  ua  1/2"  by 
11/16".  Compare  with  other  meters 
costing  $6.00.  Only  $2.00  ea.  Why  pay 
more? 

DIODE  SALE  1N4148 

100/$1.95 

10DD/S14.95 

DIODES 

TYPE  VOLTS  WATTS  PRICE 

1N4001  50  1A  15/$1.00 

1N4002  100  lA  15/$1.00 

1N4003  200  1A  12/ Si  .00 

1N4004  400  1A  12/Sl.OO 

1N4005  600  1A  lO/Sl.OO 

1N4006  800  1A  10/SKOO 

1N4007  1000  1A  6/$1.00 

1N5400  50  3A  5/S1.00 

1N5401  100  3A  5 /SI  .00 

1N5402  200  3A  5/$1.25 

1N5403  300  3A  4/S1.25 

1N5404  400  3A  4/Sl  .25 

1N5405  500  3  A  4/ $1.49 

1N5406  600  3A  4/ $1.49 

1N5407  800  3 A  3 /SI  .49 

1N5408  1000  3A  2/S  .99 

1N4148  75  lOM  a0/$1.0D 


TAPE/ REEL 


«% 


% 


SOLID 

DIPPED  TANTALUM   CA- 

PACITORS 

1-99 

100  PLUS 

.IX  35  VOLT 

.23 

.19 

.15 

35 

.23 

.19 

22 

35 

.23 

.19 

.??. 

35 

.23 

.19 

.4/ 

35 

.23 

.19 

.68 

35 

.23 

.19 

1-0 

36 

,25 

.20 

1.5 

35 

.29 

.23 

2.2 

35 

.31 

.25 

3.3 

35 

.36 

.29 

4,7 

35 

.38 

,30 

6.6 

35 

.50 

-40 

10.0 

35 

.60 

.48 

15.0 

35 

-79 

.63 

22,0 

35 

1-39 

1.12 

33.0 

35 

2.08 

1.66 

47.0 

35 

2.65 

2,12 

VALUES  AND  QUANT.  MAY  BE 

ASSORTED  TO  ATTAIN  QUANT.  PRICING 

NYLON  TIE  WRAPS 

3'' 

65000 

10/$  .30 

4" 

65002 

10/     .50 

5,3" 

65003 

10/     .59 

6.9" 

65004 

10/     .69 

10.8" 

65005 

10/  1.59 

13.0" 

65005 

10/2.69 

14.4" 

65055 

10/  2.96 

SCREW 

MOUNT 

13.6" 

65054 

10/  4.29 

7.4" 

65052 

10/     .98 

5,8" 

65051 

10/     .89 

4.4" 
IB 

65050 

10/  '  ,75 

W 

■^■':— ^ 

1 .  ,j 

GALLIUM  PHOSPHIDE  L.E,D/s 

provide   greater   lighJ   out- put,    brighter 

colors,  greater  uniformity  and  less  current 

drain  than  regular  L.E.D.'s 

.110  DIAMETER 

P/N  724  H      Red  Diffused 

724G      Green  Diffused 

724Y      Yellov/  Diffused 

7240       Orange  Diffused 
.220  DIAMETER 

71 4H       Red   Diffused 

71 4G      Green  Diffused 

71 4Y       Yeilow  Diffused 

7140       Orange   Diffused 
.220  DIAMETER  (low  dome) 

704R       Red   Diffused 

704G      Green  Diffused 

704Y       Yellow  Diffused 

7040       Orange   Diffused 

lOIR-g    Dual  (Red  and  Green) 

S2.85  2/5,00 

MOUNTING  HARDWARE 
.220  Diameter  #7aMH  12/ $1.44 


4/$1.0& 

4/ 

1.19 

4/ 

1.49 

4/ 

1.49 

5/$l.l9 

4/ 

1.49 

4/ 

1.59 

4/ 

1.59 

4/ $1.59 

4/ 

1.65 

4/ 

1.64 

4/ 

1.64 

yaWAnS^DEPDSITED  CARBON  FILM  RESISTOR  ASSORTMENTS 

ASST.A     lOeal  OHM  1.5  OHM  2  OHM  2.7  OHM  3  OHM  3.6  OHM 

4.7  OHM  5.6  OHM  6.8  OHM  8.2  OHM  100  pes  $2.40 
ASST.  B     10  ea  10  OHM  12  OHM  15  OHM  18  OHM  22  OHM  27  OHM 

33  OHM  39  OHM  47  OHM  56  OHM  1 00  pes  $2.40 
ASST,  C     10  ea  68  OHM  82  OHM  100  OHM  120  OHM  150  OHM 

180  OHM  220  OHM  270  OHM  330  OHM  390  OHM  100  pes $2.40 
ASST,  D    10  ea  470  OHM  560  OHM  680  OHM  820  OHM  1 K  1 .2K 

1.5K1.8K  2.2K2.7K  100pcs$2.40 
ASST.  E     10ea3.3K  3.9K  4.7K  5.6K  B.8K  8.2K  10K  12K 

15K18K  100pCS$2.40 
ASST.  F     10ea22K  27K  33K  39K  47K  56K  68K  82  K  100K 

120K  100  pes $2. 40 
ASST.  G     10ea150K  180K  220K  270K  330K  390K  470K 

560K  680K  e20K  1 00  pes  $2,40 
ASST.  H    lOealM  1.2M  1.5M  1,8M  2.2M  2,7M  3.3M  3.9M 

4.7M  5.6M  100  pes $2.40 

ASST.  ArH  INCLUDES  ALL  RESISTOR  ASSORTMENTS  (800  pes)  $14.95  ea 


;|  II 


^    ft  :*    m 


I 
i  1 1 


it 
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PARTS  BOARDS  a  great  way  to  t^ 
parts  on  a  budget.  Wb  guarantee  your 
nr>oneys  worth.  ONLY  51.00  ea. 

ROTRON  WHISPER  FAN  #WR2H1 

3  Blade  4"  Diameter  75CFM  115VAa 
NET  $17.00  YOUR  PRICE  $9.95  Wait 
now,  these  are  not  puti-outs  or  something 
like  tr^t,  these  are  newl 

CLAIREX  PHOTO  CELLS 

Ihese  have  a  real  USEFUL  range  to  them. 
Any  project  involving  controi  from  amtwent 
light  levels  will  utilize  this  photocell.  Light 
resistance  1 K.  Fast  response.  .156  Diam- 
eter. $.75  each  or  2/$  1 .00. 

NOVUSCALCUUT0R#824R 

Rechargeable  Ni-Cad  cateulator  WITH 
MEMORY,  EX,CS  AND  %  KEY.  $4.95  ea. 
(owners  manual  and  charger  are  not 
Incfuded) 

PLASTIC  PARTS  BOX  A  nice  imie 
hinged-top  box  for  storing  all  your  srmi! 
parts.  O.d.  6V4"  by  3V4"  tiy  2".  $.75  ea. 
10/$5.00. 


REPEAT  OF  A  SELL-OUT     a  com^ 

plete  1 2  hour  digital  clocl^^me  are  man- 
ufactuf'e  line  rejects,  some  are  returns, 
and  some  are  just  scratched.  Features- 
hour  s^  minutes,  alarm,  snooze  aianrri. 
Rarls  value  alone  wouid  equal  $20,00,  you 
pay  only  $6.00  ea. 

HOT  DEALS 

75493N  (quad  seg,  driver) 55 

SN742SN 25 

lOOOuf  25VDC P-C 25 

2000uf  25VDC  AXIAL .-.v 50 

189a.  LINE  CORD  6' 25 

2N2222A 4/1.00 

2N3054 75 

2N3055(Ta3) 99 

MEMOREX  1"   VIDEO  TAPE   Vi    HOUR 

(with  case) 4.96 

SIEMENS  MAGNETIC  SENSOR 1 .99 

43/43  GOLD  EDGE  CONN.  .156.... 4.95 
P;  8  MIN.12VDCREi-AY  D.P.D.T.  ..1.99 

FREE  BY  POPULAR  DEMAND 

With  min.  purchase  of  $50.00,  you  will 
receive  free,  a  5  function  National 
Semiconductor  L.C.D.  mens  watch.  With 
min.  purchase  oJ  $100.00  you  will  receive 
free,  cur  L.C.D.  car  clock,  (watch  and 
clock  advertised  in  Dec.  issue  of  73  Mag.) 

Far  Master  Charge/Vi&a 

Orders  Use  Our 

TOLL  FREE  HOT  LINE: 

1-800-426-0634 

for  areas  outside  Washington 

[incl.  Alaska  &  Hawaii] 


aC.M.'a  WELCOME 


\^ 


Tarmv  AW  Ofdofi  mrBpiW  promplly.  Minimum  order  55.00. 
Toleprioncorcitfr':.  Accsfled.  AH  ofdcfs  shipped  UPS  or  Pp.  Afld 
5','i  exlrs  for  shippinr)  ^  tianaWnt;.  Washlngion  slate  rosidenis 

add  jaojtionjl  S,J7i  J.il*'^  l.iK  Mistrjr  Charge  6.  VisacaMs  ac- 
cepted Moftoy  Offers  A  your  personal  or  company  cTieck  are 
welcome .  Fundi  mado  p.-iy^iblo  in  U.S.  cyrrency  only.  No  C.O.D. 
orders.  Yoyr  faii^f  action  jiguaTaniecd  pn  all  merchandise  pur- 
chased.  All  mtjrehdridiSffgubjeel  lo  prior  sale  Opon  account  to 
govi.  jgeficiBi  &■  publicly  funded  Schools, 


Store  Hours   M-F  9-6  •  SAT  9-5 


t/^  Reader  Service— see  page  211 
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Social  E/ents 


from  page  182 

door.  Talk-in  on  .16/.76,  .63/.03, 
.52y.52,  and  52.525.  For  informa- 
tion, contact  BRATS,  PO  Box 
5915,  Baltimore  MD  21208. 

IRVING  TX 
AUG  3-5 

Encounter  '79,  the  Texas 
VHF-FM  Society's  1979  Sum- 
mer Convention,  will  be  held 
August  3-5, 1979,  at  the  Villa  inn, 
Irving,  Texas.  Activities  include 
a  transmitter  hunt,  flea  market, 
FCC  exams,  manufacturers'  ex- 
hibits, hospitality  room,  and 
several  programs  and  forums. 
Talk-in  on  146.52  and  repeaters 
in  the  area.  Pre-registration  Is 
$5.00  until  July  1.  Registration 
at  the  door  is  $6.00,  For  informa- 
tion, write  Encounter  79,  PO 
Box  3608,  ArMngton  TX  76010. 

FLAGSTAFF  AZ 
AUG  3-5 

The  Amateur  Radio  Council 
of  Arizona  will  hold  its  annual 
Ft.  Tuthill  Hamfest  on  August 
3-5,  1979,  at  Flagstaff,  Arizona. 
Prizes  include  TS-520  trans- 
ceivers, a  microwave  oven,  a 
Wilson  Mark  II  HT,  a  Wilson 
System  Ml  triband  antenna,  and 
more.    Featured    \n\\\    be    a 


western  -  barbecue,  tech  ses- 
sions, and  exhibits.  Camping 
facilities  are  also  available.  For 
further  details  or  information, 
write  Ft,  Tuthill  Hamfest,  c/o 
8520  E.  Edwards  Ave.,  Scotts- 
dale  AZ  85253. 

LITTLE  ROCK  AR 
AUG  4-5 

The  Central  Arkansas  Radio 
Emergency  Net  (CAREN)  Ama- 
teur Radio  Club  will  hold  its 
second  annual  Ham-a-Rama  on 
Saturday  and  Sunday,  August 
4-5,  1979,  at  the  Arkansas  State 
Fairgrounds,  Little  Rock,  Arkan- 
sas. There  will  be  two  main 
prizes  given,  as  well  as  door 
prizes.  Featured  will  be  forums, 
deaiers'  exhibits,  a  Saturday 
night  party,  and  a  large  flea 
market.  Talk-tn  on  146.34y.94. 
For  details,  send  an  SASE  to 
Morris  Middleton  AD5M,  19  Elm- 
herst  Drive,  Little  Rock  AR 
72209. 

REND  LAKE  IL 
AUG  5 

The  Shawnee  Amateur  Radio 
Association  Hamfest  will  be 
held  on  August  5,  1979,  at  Rend 
Lake  in  southern  Illinois.  Com- 
plete camping  and  recreational 
facilities  will  be  available,  so 
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plan  to  spend  the  weekend  at 
the  lake  and  attend  the  hamfest 
on  Sunday.  Family  activities  are 
planned.  Hourlydoor  prizes  will 
be  awarded.  There  will  be  no 
charge  to  vendors.  For  informa- 
tion,  contact  WB9ELP  or 
WB9SWG. 

PITTSBURGH  PA 
AUG  5 

The  South  Hills  Brass  Pound- 
ers and  Modulators  will  hold  its 
42nd  annua!  Pittsburgh  Ham- 
fest on  August  5,  1979,  from 
noon  until  dusk  at  the  Allegheny 
County  Community  College 
south  campus  on  Rte.  885,  2 
mites  south  of  the  Allegheny 
County  Airport  and  approx- 
imately 15  miles  southeast  of 
Pittsburgh,  Pennsylvania.  Ad- 
vance registration  is  $1.50; 
$2.00  at  the  door.  There  will  be  a 
large  indoor  air-conditioned 
area  for  vendors  and  the  flea 
market,  and  a  large  paved  sur- 
face for  the  outdoor  flea  market- 
There  will  also  be  prizes  and 
food.  Talk-in  on  146.13/.73  and 
.527.52.  For  information  and  pre- 
registration,  write  Bruce  Banis- 
ter, 5954  Leprechaun  Dr.,  Bethel 
Park  PA  15102. 

Ml  SINAI  LI  NY 
AUG  5 

The  Radio  Central  Amateur 
Radio  Club  will  hold  its.  "Ham- 
Central"  on  Sunday,  August  5, 
1979  (rain  date  is  August  12, 
1979),  at  the  Mt.  Sinai  Elemen- 
tary School,  Rte.  25A,  Mt.  Sinai, 
Long  Island,  New  York.  Admis- 
sion for  sellers  is  $3.00  per 
tailgate  space  and  $1.50  for 
buyers,  with  XYL  and  children 
under  12  free.  Monies  are  to  Ids- 
used  for  Radio  Central  and  the 
St.  Charles  Hospital  Repeater. 
Doors  will  open  at  7:00  am  for 
sellers  and  9:00  for  others.  They 
will  close  at  4:00  pm.  Featuced  . 
will  be  antenna  advice  with  Art 
and  Madeline  Greenberg,  a 
Novice  table,  great  food,  a  CW 
contest,  an  ARRL  table,  a 
special  event  of  a  fly-in  by  the 
Suffolk  County  Police  Dept. 
helicopter,  and  a  Radio  Central 
Club  table,  Taik-in  on  146.52 
WA2UEC  and  144,71/145.31 
K2VL.  For  information,  call 
Joan  Longtin  at  (51 6)924-8438 
or  Robin  Goodman  at  (516)-744- 
6260,  or  write  Radio  Central, 
"Ham-Central,"  PO  Box  680, 
Miller  Place  NY  11764. 

JACKSONVILLE  PL 
AUG  4-5 

The  Jacksonville  Hamfest 
Association  is  pleased  to  an- 
nounce the  1979  Jacksonville 
Hamfest  and  ARRL  North  Flor^ 
Ida  Section  Convention  to  be 
held  on  August  4-5, 1979,  at  the 
Jacksonville  Beach  Municipal 
Auditorium,  Jacksonville,  Flor- 
ida. The  location  is  Just  one 
block  from  the  beach,  where 
U.S.  90  meets  the  sea. 


Advanced  registrations  are 
available  at  $3.00  per  person 
from  R,  J,  Cutting  W2KGI/4,  303 
10th  St.,  Atlantic  Beach,  Florida 
32233.  Price  at  the  door  will  be 
$3.50. 

A  large  indoor  swap  area  will 
be  featured,  with  advance  table 
reservations  available  for  $5.00 
per  table  per  day  from  Robbie 
Roberts  KH6FMDAA/4. 10557  At- 
lantic Blvd.,  #31,  Jacksonville, 
Florida  32211.  Information  on 
exhibitors'  booths  and  space 
are  available  from  the  same  ad- 
dress. 

Other  features  and  programs 
include  statewide  organization 
meetings  on  such  topics  as  traf- 
fic nets  and  MARS,  a  micropro- 
cessor seminar,  a  solar  power 
demonstration,  a  DX  "pileup" 
contest,  a  hidden  transmitter 
hunt,  an  OSCAR  forum,  ARRL 
forums,  emergency  prepared- 
ness programs,  DX  and  contest 
presentations,  antenna  and 
technical  seminars,  and  much 
more. 

More  general  information 
may  be  obtained  from  JHA,  911 
Rio  St,  Johns  Dr.,  Jacksonville 
FL  32211. 

SALEM  OH 
AUG  5 

The  second  annual  Salem 
Area  Hamfest  will  be  held  on 
August  5,  1979,  from  9:00  am  to 
3:00  pm  at  the  Kent  State  Salem 
campus,  Salem,  Ohio.  Tickets 
are  $1,50  in  advance  and  $2.00 
at  the  door.  4n^de  tables  are 
$5,00  with  space  for  your  own 
table  at  $2.00.  Flea  market 
space  is  $1.00.  There  will  be  air- 
conditioning,  a  wheelchair 
ramp,  free  parking,  refresh- 
ments, and  prizes,  consisting  of 
an  Atlas  RX-1ia  TX-110,  and  a 
PS-110.  Talk-in  on  146.52.  For 
details,  write  HaVry  Miihoan 
WA8FBS,  1128  West  State, 
Salem  OH  44460. 


AMARILLO  TX 
AUG  10-12 

The  Panhandle  Amateur 
Radio  Club  will  hold  its  sixth  an- 
nuar'Golden  Spread  Hamfest 
and  Convention  on  Friday, 
Saturday,  and  Sunday,  August 
10-12,  1979,  at  The  Inn  of 
Amarillo,  601  Amarlilo  Blvd. 
West,  Amarillo,  Texas.  The  for- 
mat consists  of  two  full  days  of 
exhibits  and  trading,  six  tech- 
nical sessions,  programs  for  the 
ladies,  valuable  door  prizes. 
Army  and  Navy  MARS  meet- 
ings, ARES  meeting,  an  ARRL 
forum,  and  plenty  of  free  park- 
ing. Displays  may  be  set  up  any 
time  after  1:00  pm  on  Friday, 
August  10th,  at  a  fee  of  $20.00 
per  table.  For  information,  write 
Hamfest,  PO  Box  10221,  Ama- 
rillo TX  79106,  or  phone  Jay 
Ledbetter  WB5UBM  at  (806)- 
376-6042  (nights  and  weekends) 
or  Chuck  Passmore  WB5BRC  at 
(806)-372-1631, 
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LicENSE  sTudy  quides&TApES 


^0S\i  GeneraH 

Das  Class  W_, 

Stu^  Study  }S^^ 

Gtiij  Guide* 


•  NOVICE  STUDY  GUIDE— SG7357— Here  is  a  completely  new  study 
guide  and  reference  book  for  the  potential  ham.  This  is  not  a  ques- 
tion/answer memorization  course.  Electronic  and  radio  fundamentals  are 
presented  and  explained  in  an  easy-to-understand  fashion,  preparing  the 
beginner  for  the  Novice  exam,  includes  the  latest  FCC  amateur  regula- 
tions, as  well  as  application  forms.  Easily  the  best  path  into  the  exciting 
world  of  ham  radio'  $4.95.* 

•  GENERAL  CLASS  STUDY  GUIDE— SG7358— A  complete  theory  course 
for  the  prospective  General  or  Technician.  This  reference  explains  tran- 
sistor, amplifier,  and  general  radio  theory,  whiie  preparing  the  Novice  for 

__^  the  "big"  ticket.  After  getting  your  ticket,  you'll  use  this  guide  again  and 
again  as  an  electronic  reference  source.  Not  a  question/answer  guide  that 
becomes  dated  when  the  FCC  updates  the  amateur  exams.  $5.95.* 

•  ADVANCED  CLASS  STUDY  GUIDE— SG1 081— Ready  to  upgrade  your  license?  To  prevent  retaking  the  FCC  theory  exam,  you 
need  the  73  Advanced  theory  guide.  SSB,  antenna  theory,  transmitters,  and  electronics  measuring  techniques  are  covered  in 
detail  in  this  easy-to-follow  study  guide.  Special  modes  and  techniques,  such  as  RTTY,  are  also  treated.  An  engineering  degree  is 
not  necessary  to  master  Advanced  theory— try  this  book  before  visiting  the  examiner's  office!  $5.95.* 

•  EXTRA  CLASS  LICENSE  STUDY  GUIDE— SG1080— Before  going  for  your  1  x  2  call,  it  pays  to  be  a  master  of  the  Extra  class 
electronic  theory.  This  study  guide  is  the  logical  extension  of  the  73  theory  course.  AH  the  theory  necessary  to  pass  the  exam  is 
presented.  Antennas,  transmission  lines,  swr  are  discussed,  as  wel)  as  noise,  propagation,  and  specialized  communication 
techniques.  This  book  Is  not  a  classroom  lecture  or  memorization  guide,  but  rather  a  logical  presentation  of  the  material  that  must 
be  understood  before  attempting  the  Extra  exam.  Save  yourself  a  return  trip  to  the  FCC  and  try  the  73  method  first  1  $5.95.* 


NOVICE  THEORY  TAPES 
Startling  Learning  Breakthrough 


•  NOVICE  THEORY  TAPES— CT7300— Startling  Learning  Breakthrough.  You'll  be  astounded  at  how 
really  simple  the  theory  is  when  you  hear  it  explained  on  these  tapes.  Three  tapes  of  theory  and  one  of 
questions  and  answers  from  the  latest  Novice  exams  give  you  the  edge  you  need  to  breeze  through 
your  exam.  73  is  interested  in  helping  get  more  amateurs,  so  we're  giving  you  the  complete  set  of  our 
tapes  for  the  incredibly  low  price  of  ONLY  $15.95.* 

Scientists  have  proven  that  you  learn  faster  by  listening  than  by  reading  because  you  can  play  a 
cassette  tape  over  and  over  In  your  spare  time— even  while  you're  driving!  You  get  more  and  more  info 
each  time  you  hear  it. 

You  can't  progress  without  solid  fundamentals.  These  four  hour-long  tapes  give  you  all  the  basics 
you'll  need  to  pass  the  Novice  exam  easily.  You'll  have  an  understanding  of  the  basics  which  will  be 
Invaluable  to  you  for  the  rest  of  your  life!  Can  you  afford  to  take  your  Novice  exam  without  first  listen- 
ing to  these  tapes?  Set  of  4— $15.95.* 


SSTV 


•  SLOW    SCAN    TELEVISION 

TAPE— CT7350— Prize-winning 
programs  from  the  73  SSTV 
contest.  Excellent  for  Demol 
$5.95.* 


73  CODE  SYSTEM  TAPES 


^J^CODE  COURSE  | 


.1 


Any  Four  Tapes  For  S^5.95S 
S4.95Each«* 


"GENESIS'' 

5  WPM^CT7305— This  is  the  beginning 
tape  for  people  who  do  not  know  the  code 
at  ail.  It  takes  them  through  the  26  letters, 
10  numbefs  and  necessary  punctuation, 
connpiete  with  practice  every  step  of  the 
way  Lsing  the  newest  blit^  teaching  tech- 
niques. It  is  almost  miraculous!  In  one 
hour  many  people— including  l<ids  of  ten 
—are  able  to  master  the  code.  The  ease  of 
learning  gives  confidence  to  beginners 
who  might  otherwise  drop  out. 

"THE  STICKLER" 

6+  WPM— CT7306— This  is  the  practice 
tape  for  the  Novice  and  Technician  li- 
censes, it  is  made  up  of  one  solid  hour  of 


code,  sent  at  the  official  FCC  standard  (no' 
other  tape  we've  heard  uses  these  stan- 
dards, so  many  people  flunk  the  code 
when  they  are  suddenly—  under  pressure 
—faced  with  characters  sent  at  13  wpm 
and  spaced  for  5  wpm).  This  tape  is  not 
memorizable,  unlike  the  zany  5  wpm  tape, 
since  the  code  groups  are  entirely  random 
characters  sent  in  groups  of  five. 


"THE  CANADIAN'' 

10+  WPM— CT731 0—73  hasn't  forgotten 
the  Canadian  hams— our  10  WPM  tape 
prepares  you  to  breeze  through  your  coun- 
try's licensing  exams.  Like  the  other  code 
groups,  the  tape  is  not  memorizable  and, 
once  mastered,  provides  a  margin  of  safe- 
ty in  the  actual  text  situation. 


"BACK  BREAKER" 

^3^  WPM  — CT7313— Code  groups 
again,  at  a  brisk  13  per  so  you  will  be  at 
ease  when  you  sit  down  in  front  of  the 
steely-eyed  government  inspector  and  he 
starts  sending  you  plain  language  at  only 
13  per.  You  need  this  extra  margin  to  over- 
come the  panic  which  is  universal  in  the 
test  situations.  When  you've  spent  your 
money  and  time  to  take  the  test,  you'll 
thank  heavens  you  had  this  back-breaking 
tape. 


"COURAGEOUS" 

20+  WPM— CT7320— Code  is  what  gets 
you  when  you  go  for  the  Extra  class  li- 
cense, it  is  so  embarrassing  to  panic  out 
just  because  you  didn't  prepare  yourself 
With  this  tape.  Though  this  is  only  one 
word  faster,  the  code  groups  are  so  diffi- 
cult that  you'll  almost  Tall  asleep  copying 
the  FCC  stuff  by  companson.  Users  report 
that  they  c'an't  believe  how  easy  20  per 
really  \s  with  this  fantastic  one  hour  tape. 


"OUTRAGEOUS" 

25+  WPM— CT7325— This  is  the  tape  for 
that  small  group  of  overachieving  hams 
who  wouldn't  be  content  to  simply  satisfy 
the  code  requirements  of  the  Extra  Class 
license.  It's  the  toughest  tape  we've  got 
and  we  keep  a  permanent  file  of  hams  who 
have  mastered  it.  Let  us  know  when  you're 
up  to  speed  and  we'll  Inscribe  your  name 
in  73's  CW  "Hall  of  Fame," 


Use  the  order  card  in  the  back  of  this  magazine  or  itemize  your  order  on  a  separate  piece  of  paper  and  mail  to: 

73  Radio  Bookshop  •  Peterborough  NH  03458.  Be  sure  to  include  check  or  detailed  credit  card  information. 

^Add  $1.00  handling  charge.  Note:  Prices  subject  to  change  on  books  not  published  by  73  Magazine. 


FOR  CUSTOMER  SERVICE  CALL  [603]  924-7298 


5  TEchNicAl  [ibRARy 


•  BEHIND  THE  DIAL  — BK7307— By  Bob  Grove.  Get  more  fun  out 
of  shortwave  listening  with  this  interesting  guide  to  receivers, 
antennas,  frequencies  and  interference.  $4.95.' 

•  THE  CHALLENGE  OF  160^BK7309— is  the  newest  book  in  the 
7:?  technical  library,  dedicated  to  160  meter  operating.  Si  Dunn  pro- 
vides all  necessary  Information  to  get  started  on  this  unique  band. 
The  ali-rmportant  antenna  and  ground  systems  are  described  in 
detail.  The  introduction  contains  interesting  photos  of  Stew 
Perry's  (the  King  of  160)  shack.  This  reference  Is  a  must  for  new 
and  experienced  *Top  Band"  operators.  Price;  $4.95,* 

•  IC  OP-AMP  COOKBOOK— BK1028— by  Walter  G.  Jung.  Covers 
not  only  the  basic  theory  of  the  IC  op  amp  in  great  detail,  but  also 
includes  over  250  practical  circuit  applications,  liberally  il- 
lustrated. 592  pages,  SVa   x  8Va,  softbound.  $12.95.* 

•  THE  POWER  SUPPLY  HANDBOOK—  BK7305— Need  a  power  supply  for  a  gadget  you^re  building?  In  the  POWER  SUPPLY  HAND- 
BOOK there  are  dozens  ready-to-build,  plus  detailed  steps  for  designing  your  own.  There  are  circuits  and  parts  lists  for  all  kinds  of 
supplies,  ranging  from  simple  DC  types  to  highly  stable  regulated  versions.  If  you  need  a  circuit  to  convert  a  DC  voltage  to  a  higher  or 
lower  voltage,  turn  DC  Into  AC,  or  AC  to  DC— then  this  is  the  book  you  need.  With  more  than  400  pages,  you  should  be  able  to  find  just 
the  circuit  you  need.  Without  a  doubt  one  of  the  best  power  supply  source  books  available,  complied  by  the  editors  of  73.  $7.95.* 

INTRODUCTION   TO   RTTY  — BK7380— A  beginner's   guide  to 


radioteletype  including  teletypewriter  fundamentals,  signals 
distortion  and  RTTY  art.  You  can  be  a  RTTY  artist!  A  73  publica- 
tion. $2.00.* 

•  THE  NEW  RTTY  HANDBOOK  — BK7347— is  a  new  edition  and 
the  only  up-to-date  RTTY  book  available.  The  state  of  the  art  has 
been  changing  radically  and  has  made  ail  previous  RTTY  books  ob- 
solete, it  has  the  fatest  circuits,  great  for  the  newcomer  and  expert 
alike.  $5-95.* 

•  PROPAGATION  WIZARD'S  HANDBOOK— BK7302— by  J.  H. 
Nelson,  When  sunspots  riddled  the  worldwide  communications 
networks  of  the  1940's,  John  Henry  Nelson  looked  to  the  planets 
for  an  answer.  The  result  was  a  theory  of  propagation  forecasting 
based  upon  interplanetary  alignment  that  made  the  author  the 
most  reliable  forecaster  in  America  today.  The  book  provides  an 
enlightened  look  at  communications  past,  present,  and  future,  as 
well  as  teaching  the  art  of  propagation  forecasting.  $6.95.* 

•  SSB  ...  THE  MISUNDERSTOOD  MODE—  BK7351  -by  James  B. 
Wilson.  Single  Sideband  Transmission  .  .  .  thousands  of  us  use  it 
every  day,  yet  it  remains  one  of  the  least  understood  facets  of 
amateur  radio.  J.  B.  Wilson  presents  several  methods  of  sideband 
generation,  amply  illustrated  with  charts  and  schematics,  which 
will  enable  the  ambitious  reader  to  construct  his  own  sideband 
generator.  A  must  for  the  technically-serious  ham.  $5.50.* 

•  SSTV  HANDBOOK— BK7354(hardcover),  BK7355(softcover)— 
This  excellent  book  tells  all  about  It.  from  its  history  and  basics  to 
the  present  state-of-the-art  techniques.  Contains  chapters  on  cir- 
cuits, monitors,  cameras^  color  SSTV,  test  equipment  and  much 
more.  Hardbound  $7.00.  softbound  $5,00.* 

•  WEATHER  SATELLITE  HANDBOOK  — BK7370—Simpfe  equip- 
ment and  methods  for  getting  good  pictures  from  the  weather 
satellite.  Antennas,  receivers,  monitors,  facsimile  you  can  build, 
tracking,  automatic  control  {you  don't  even  have  to  be  home).  Dr. 
Taggart  WB8DQT.$4.95.* 

•  73  DiPOLE  AND  LONG-WIRE  ANTEN  NAS— BK1 016— by  Edward  M.  Nol  I W3FQJ.  This  is  the  first  collection  of  virtually  every  type  of 
wire  antenna  used  by  amateurs.  Includes  dimensions,  configurations,  and  detailed  construction  data  for  73  different  antenna  types. 
Appendices  describe  the  construction  of  noise  bridges,  line  tuners,  and  data  on  measuring  resonant  frequency,  velocity  factor,  and 
swr.  $5.50.' 

•  THE  GIANT  BOOK  OF  AMATEUR  RADJO  ANTENNAS— BK7304 
—With  the  GIANT  Book  of  Amateur  Radio  Antennas  by  your  side, 
antennas  will  become  the  least  of  your  worries.  Over  450  pages  of 
design  ideas,  theory  and  reference  data  make  this  book  live  up  to 
its  title.  The  7  chapters  cover  everything  from  basic  antenna  theory 
through  designs  for  DtY  accessories,  as  well  as  dozens  of  antenna 
designs.  Whether  planning  to  build  or  buy,  design  or  admire,  test 
or  enjoy  a  ham  antenna— this  is  the  book  for  you.  From  the  editors 
of  73;  published  by  Tab  Books.  $12.95  Hardback.* 

•  73  VERTICAL,  BEAM  AND  TRIANGLE  ANTENNAS— BK1069— 
by  Edward  M.  Noll  W3FQJ.  Describes  73  different  antennas  for 
amateurs.  Each  design  is  the  result  of  the  author's  own  ex- 
periments covering  the  construction  of  noise  bridges  and  antenna 
line  tuners,  as  well  as  methods  for  measuring  resonant  frequency, 
velocity  factor,  and  standing-wave  ratios.  160  pages.  $5.50.* 

•  VHP  ANTENNA  HANDBOOK— BK7368— The  NEW  VHF  Anten- 
na Handbook  details  the  theory,  design  and  construction  of  hun- 
dreds of  different  VHF  and  UHF  antennas  ...  A  practical  book 

!       written  for  the  average  amateur  who  takes  joy  in  building,  not  full 
-------- — _j       of    complex    formulas    for    the   design    engineer.    Packed    with 

fabulous  antenna  projects  you  can  build.  $4.95.* 

Use  the  order  card  in  the  back  of  this  magazine  or  itemize  your  order  on  a  separate  piece  of  paper  and  mail  to: 

73  Radio  Bookshop  •  Peterborough  NH  03458.  Be  sure  to  include  check  or  detailed  credit  card  information. 

*Add  $1.00  handling  charge.  Note:  Prices  subject  to  change  on  books  not  published  by  73  Magazine, 
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FOR  TOLL  FREE  ORDERING  CALL  1-800-258-5473 


TEST  EQUIPMENT 


•  RF     AND     DIGITAL     TEST     EQUIPMENT     YOU     CAN 

BUILD— BK1044—Rf  burst,  function,  square  wave  generators, 
variable  length  pufse  generators— 100  kHz  marker,  i-f  and  rf  sweep 
generators,  audio  osc,  af/rf  signal  injector,  146  MHz  synthesizer, 
digital  readouts  for  counters,  several  counters,  prescaler, 
mrcrowave  meter,  etc.  252  pages.  $5.95-* 

•  VOL.  I  COMPONENT  TESTERS^LB7369^  .  .  .  how  to  build 
transistor  testers  (8),  diode  testers  (3),  iC  testers  (3),  voltmeters 
and  VTVMs  (9),  ohmmeters  (8  different  kinds),  inductance  (3), 
capacity  (9),  Q  measurement,  crystal  checking  (6),  temperature  (2), 
aural  meters  for  the  blind  (3)  and  all  sorts  of  miscellaneous  data  on 
meters  .  .  .  using  them,  making  them  more  versatile,  making  stan- 
dards. Invaluable  book.  $4.95,* 

•  VOL.    II    AUDIO    FREQUENCY   TESTERS— LB7360—    .,  jam 

packed  with  all  kinds  of  audio  frequency  test  equipment.  If  you're 
into  SSB,  RTTY,  SSTV,  etc.,  this  book  is  a  must  for  you  ...  a  good 
book  for  hi-fi  addicts  and  experimenters,  tool  $4.95.* 

•  VOL.  HI  RADIO  FREQUENCY  TESTERS— LB7361—Radto  frequency  waves,  the  common  denominator  of  Amateur  Radio. 
Such  items  as  SWR,  antenna  impedance,  line  impedance,  rf  output  and  field  strength;  detailed  instructions  on  testing  these 
items  includes  sections  on  signal  generators,  crystal  calibrators,  grid  dip  oscillators,  noise  generators,  dummy  loads  and 
much  more.  S4.95.* 

•  VOL.  IV  IC  TEST  EQUIPMENT— LB7362— Become  a  troubleshooting  wizard!  In  this  fourth  volume  of  the  73  TEST  EQUIP- 
MENT LIBRARY  are  42  home  construction  projects  for  building  test  equipment  to  work  with  your  ham  station  and  in  servicing 
digital  equipment.  Plus  a  cumulative  index  for  all  four  volumes  of  the  73  TEST  EQUIPMENT  LIBRARY.  $4.95.' 


•  72  MAGAZINE  BINDERS— Preserve  and 

protect  your  collection  for  your  lifetimel 
.  There's  no  excuse  tor  lost  Issues  when  you 
have  these  handsome  red  binders  with 
gold  lettering.  Order  1— BN1001— for 
$6.50*;  2  or  more— BN1002— for  $6.00 
each.*  (specify    1978    or    1979  binders), 

•  QSL  CARDS— 73  turns  out  a  fantastic 
series  of  QSL  cards  at  about  half  the  cost 
of  having  them  done  elsewhere  because 
they  are  run  as  a  fill-in  between  printing 
books  and  other  Items  in  the  73  Print  Shop. 
250  Style  W— QW0250— for  $8.95*;  500 
Style  W— QW0500— for  $13.95*;  250  Style 
X— QX0250— for  $8.95*;  500  Style  X— 
QX0500— for  $13.95*;  250  Style  Y-QY0250 
—for  $6.95*;  500  Style  Y— QY0500— for 
$13.95.* 
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•  HOW  TO  BUILD  A  MICROCOMPUTER— 
AND  REALLY  UNDERSTAND  IT-BK7325 

—by  Sam  Creason.  The  electronics  hobby- 
ist who  wants  to  build  his  own  microcom- 
puter system  now  has  a  practical  "How- 
To'*  guidebook.  Sam  Greason's  book  is  a 
combination  technical  manual  and  pro- 
gramming guide  that  takes  the  hobbyist 
step-by-step  through  the  design,  construc- 
tion, testing  and  debugging  of  a  complete 
microcomputer  system.  $9.95.* 

•  1979    WORLD    REPEATER    ATLAS^ 

BK7346— With  a  new  easy-to-usfe  format, 
the  1979  World  Repeater  Atlas  is  the  larg- 
est ever  published  by  73.  More  than  230 
pages  of  repeaters,  listed  by  both  location 
and  frequency,  together  with  over  50  loca- 
tion maps— make  this  the  best  repeater 
atlas  ever!  Nearly  2000  separate  repeater 
locations  are  shown  on  the  maps,  with 
greater  accuracy  than  ever  before^S4.95.* 

•  BACK  ISSUES— Complete  your  collec- 
tion; many-^re  prime  collectables  now, 
classics  in  the  field!  A  full  coilection  is  an 
invaluable  compendium  of  radio  and  elec- 
tronics knowledge! 

Single  back  issue— STOOOO— 

$3.00-; 

25  our  choice— ST2500— SI 2.00*; 

25yourchoice—ST2601— $25.00*; 

5  your  choice— ST0500— $8.50*; 

1 0  your  choice— ST1 000— $1 4.00.  * 


•  OWNER  REPAIR  OF  AMATEUR  RADIO  EQUIPMENT— BK7310^Frank  Glass  shares  over  40  years  of  operating,  servicing, 
and  design  experience  in  this  book.  There  are  several  books  and  numerous  articles  available  on  the  subject  of  repairs  to  elec- 
tronic equipment.  The  information  within  these  books  ranges  from  the  elementary  to  the  highly  technical  written  for  the  top 
engineers  in  the  field.  But  this  book  stands  out  from  the  rest  in  that  it  is  written  in  narrative  style  aimed  at  conveying  the  con- 
cept of  electronic  servicing.  A  written  discussion  of  how  components  work  and  how  they  are  combined  to  provide  communica- 
tion equipment  is  used  to  help  the  reader  understand  the  concepts  required  to  service  station  equipmenL  $7.95.* 

•  A  GUIDE  TO  HAM  RADIO— BK7321— by  Larry  Kahaner  WB2N  EL.  What's  Amateur  Radio  all  about?  You  can  learn  the  basics 
of  this  fascinating  hobby  with  this  excellent  beginner's  guide.  It  answers  the  most  frequently  asked  questions  in  an  easy-going 
manner,  and  ilshows  the  best  way  to  go  about  getting  an  FCC  license.  A  Guide  to  Ham  Radio  is  an  ideal  introduction  to  a  hobby 
enjoyed  by  people  around  the  world.  $4.95.* 

•  LIBRARY  SHELF  BOXES— These  sturdy  white,  corrugated,  dirt-resistant  boxes  each  hold  a  full  year  of  7:^  or  Kilobaud  Micro- 
computing. With  your  order,  request  self-sticking  labels  for  any  of  the  following:  73,  Kilobaud  Microcomputing,  CQ,  QST,  Ham 
Radio,  Personal  Computing,  Radio  Electronics,  Interface  Age,  an6  8yfe.  Order  l-^BXIOOO—for  $2.00* ;  order  2-7— BX2002— for 
$1,50  each*;  order  8  or  more— BX1002— for  $1.25  each*. 

Use  the  order  card  in  the  back  of  this  magazine  or  itemize  your  order  on  a  separate  piece  of  paper  and  mail  to: 

73  Radio  Bookshop  •  Peterborough  NH  03458.  Be  sure  to  include  check  or  detailed  credit  card  information. 

*Add  $1.00  handling  charge.  Note;  Prices  subject  to  change  on  books  not  published  by  73  Magazine. 
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That^s  the  size  of  the  ^world^s 
most   comprehensive   guide   to 
the   subject   of   ham   radio: 
18  years  of  73  Magazine. 


The  back  issues  of  73  are  a  gold  mine  of  interesting  articles.  Unlike 
the  other  magazines,  which  fill  their  pages  with  activity  reports, 
there's  little  to  go  stale  in  73.  You'll  find  pioneering  articles  on  SSTV, 
FM,  repeaters,  ICs,  and  computers.  Even  the  editorials  are  fun  as 
Wayne  Green's  dire  predictions,  like  the  debacle  of  incentive  licens- 
ing, have  come  to  pass.  -' 

Clip  the  coupon  below  and  send  for  73's  new  back  issue  catalogue. 
Treat  yourself  (or  a  friendly  ham)  to  some  fun,  and  a  fantastic  bargain 
to  boot. 
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The  all  new  1979  Repeater  Atlas  is  now  available  as  a 
result  of  the  cooperation  of  hundreds  of  individuals, 
repeater  groups,  and  coordinators.  This  is  the  largest 
atlas  available  anywhere.  It  includes  234  pages,  50 
location  maps,  over  4,500  stations,  and  9,000  entries, 
in  a  new,  easy-to-use  format  indexed  by  location  and 
frequency.  Call  Toll  Free  (800)  258-5473;  have  your 
credit  card  handy  and  order  your  1979  Repeater  Atlas 
(BK  7346)  today.  $4.95 

J^  magazine 

Peterborough  NH   03458 


rMOVING?^ 

Let  us  know  8  weeks  in  advance  so  that  you  won't 
miss  a  single  issue  of  73  Magazine. 
Attach  old  label  where  indicated  and  print  new  ad- 
dress in  space  provided.  Also  include  your  mailing 
label  whenever  you  write  concerning  your  subscrip- 
tion- It  helps  us  serve  you  promptly.  Write  to: 

^9  magazine 


Subscription  Department 

P.O.  Box  931 

Farmlngdale  NY  11737 


D  Address  change  only 
n  Extend  subscription 
n  Enter  new  subscription 
ni  year  $18.00 


n  Payment  enclosed 

(1  extra  BONUS  issue) 
D  Bill  me  later 


/fyou  have  no  label  handy ^  print  OLD  address  here. 


!>' 


^> 


I  03  Name. 


-Call. 


I  >^^  Address  _ 
It  City 

r 
I 

I  S  Name  _ 


.State. 


Zip. 


print  NEW  address  here: 
CalL 


I 


Address. 
City 


.State. 


Zip. 


:J 


propagation 


bv 

J.  H,  I'vJelson 


EASTERN    UNITED    STATES   TO: 


GMT: 

00 

02 

04 

06 

08 

10 

12 

14 

16 

ia 

20 

22 

ALASKA 

14 

1^ 

14 

14 

7 

7 

14 

14 

14 

14 

14 

APGENTiNA 

■?! 

14 

14 

M 

7 

14 

21 

VI 

21 

21 

21 

AUST'RAt.lA 

2t 

14 

14 

7A 

7 

7 

t 

7 

7 

M 

21 

CANAL  20NE 

?1 

14 

7A 

V 

7A 

14 

■jj 

-£-i 

2: 

21 A 

E«GLAMD 

[4 

7A 

> 

7 

1^ 

14 

:i 

21 

2^            !4 

HA^.'Atl 

21 

21 

14 

f* 

7 

,      „ 

14 

i4 

n           1" 

iMOfA 

14 

14 

14E 

rn 

7B 

7a 

u 

14 

14 

I4A  JU 

" 

JAPAN 

-l4A 

T-1 

^A 

78 

7S 

?3 

1-4 

14 

?4       .    14       1    HA 

MEXICO 

2: 

-4A 

'i 

.      . 

7 

14 

r 

14 

1              '" 

14      1  21        2' 

PHlLil-PlNtS               ;iA'   :CA 

14 

/B 

TE 

7E 

■^ 

1^ 

'4 

:«      i  Id         14 

Ti 

U 

7 

7 

7 

-7.\ 

PUERTO  RICO 

'*_\    '^ 

14     ,  14        :4 

SOUTTH  AFRICA 

73 

1 

7 

73 

^^i 

21 

21 

21A 

21 

n      i    T4B 

U.  S  S,  R. 

;4 

14 

7A 

7 

7 

1J 

14 

14A 

14A 

14 

14 

WEST  COAST 

21 

^' 

M 

7 

7 

7 

14 

H 

14 

14A 

14A 

3    STATES 

CENTRAL    UIMITE[ 

lO: 

*L*SkA                    ,4 

T1 

» 

■,:. 

,  ■ . : ,., 

!J       ,    -J 

:« 

ARGENTINA 

21 

14 

14 

1-1 

.. 

21 

21 

21 

21 

AUSTRALIA 

Jl 

21 

14 

14 

7A 

7 

7 

7 

14 

CAWALZONE 

21 

t4A 

M 

7 

14 

-1 

2i 

21 

21A 

EMGLAhfO 

14         U 

7  A 

-; 

7 

14 

14 

21 

21 

HAWAII 

H-i 

21 

•■» 

14 

7 

'■^ 

14 

;^ 

;, 

INDIA 

14 

14 

^AE 

7e 

7B 

?E 

Til      14 

14 

1* 

14 

JAPAN                            ,^^ 

1^ 

'4 

7A 

7E 

7=         7il       14 

:^ 

14           14           '4A 

MEXICO                        ^j 

,^ 

?A 

7 

7      !      7            :A 

14 

14           14       '     '4 

PHIDPPiWES               .J 

UA. 

t4A 

7B 

7E 

73 

7H)    14 

.; 

Id       14       :4 

PUERTO  RICO 

?l 

14 

14 

7 

M 

14 

14 

21      ;  21     ;   31 

SOUTH  AFRICA 

7B 

7 

7 

7 

7B 

ve 

14 

M 

21 

21      !    14     1    HH 

U,S,S.  R, 

14 

1.'. 

7A 

7 

7 

14 

14 

Id. 

]    14     ' 

M4 

1-  bifc 

WESTERN    uiviitu    5iAit2>    lu:  i 

ALASKA 

14 

Id 

14 

14 

7 

14 

14 

14 

Id 

14 

ARGEhJllNA 

21 

21 

14 

Ifl 

7 

14 

21 

21. 

21 

21 

AUSTRALIA 

21 

21A 

21A 

3^ 

14 

7A 

7 

7 

7 

14 

21 

CAWAL  KONE 

21  a;    2: 

•i 

^ 

7 

:4 

14 

21 

21 

21 

E^GLAND 

Id         14 

7 

7 

14 

14 

•iAfl. 

IdA 

14 

HAWAII                         2,        ^..^ 

2;A 

21 

Id 

14                         7 

14 

7.         21         21      1 

INDIA                          '    ii         !J 

_1U 

14B 

>    ^S 

7E 

7B 

7A 

14 

14         1i 

14 

JAPAN 

21 

21 

2: 

1-S 

7A 

7A 

14 

Id         1-i 

1-* 

MEXICO 

21 

14 

n 

7 

7 

14 

-fi 

:?!     '  21     1 

PHILIPPINES 

14 

1.1  A 

14  A 

l4j 

7A 

7S 

7B 

14 

Ifi 

14 

Id 

PUERTO  RfCO 

21 

14A 

1-1 

7 

7 

14 

21 

21 

21 

SOUTH  AFRICA 

7B 

72 

7 

7 

7B 

7B 

7B 

14A 

14A 

^4 

14B 

U.SS,  R- 

14 

14 

7A 

7 

7 

14 

14 

Id 

14 

EAST  COAST 

21 

21 

14 

7 

7 

7 

14 

14 

14A 

14A 

A  -  Next  higher  frequency  may  also  be  useful 

B  =  Difficult  circuit  this  period 

F  =  Fair 

G  =  Good 

P  ^  Poor 

SF  =  Chance  of  solar  flares 

iuiy 


sun 

rnon 

tue 

wed 

thu 

tri 

sat 

1 

G 

2 

G 

3 

F 

4 

F 

5 

G 

6 

G 

7 

G 

8 

G 

9 

G 

10 

G 

11 

F/SF 

12 

F/SF 

13 

F/SF 

14 

P/SF 

15 

P/SF 

16 

F 

17 

F 

IS 

F         ; 

19 

G 

20 

G 

21 

G 

22 

G 

23 

G 

24  25 

F                    F 

26 

F 

27 

G 

28 

G 

23 

G 

30 

G 

31 

G 

■^09 


Saafasaai©  Peterborough,  n.h.  03458 


REM  mic 


!E^ 


A46 

A1 

A24 

A60 

A92 

A2 

A97 

A40 

A21 

A58 

A80 
A62 
A6 


B52 
B23 
B49 

BIO 
B53 

B42 

88 

C88 

C3 

C21 

C106 

C58 

C5 
C115 

C6 

CI  05 
C9 


ABCComnnijnications 178 

Adirondack  Radio  Supply 177 

Adva  Electronics 202 

Advance  Electronics 143 

AED  Electronics .        18 

AHF  Antennas 128 

Aldeico 200 

Amateur  Radio  Center 112 

Amateur  Radio  Suppiy  of  Nash- 
ville, Inc 165 

Amateur  Wtioiesale  Electronics 

184,   185 

American  Crystai 11 

Amsat 38 

Anteck,  Inc 24,  179 

Antenna  Specialists 93 

Aptron  Laboratories 18 

79  ARRLNa't.  Convention..,  169 

Associated  Radio 196 

Rex  Bassett  Electronics 160 

Barker-Williamson 152 

J.S.  Betts  Company 18 

Bird 23 

Bob's  Amateur  Radio  Center/ 

Lunar, 39 

Brodie  Electronics/Lunar 43 

Bullet  Electronics 192,  193 

C  &  A  Eiectronics  Enterprises167 

Clegg 153 

Coakit L . . ;, 11 

Command  Producfions 146 

Communications  Center,  NE 

127,  151 

Communications  Eiectronics146 
Communications  Eiectronics 

SpeciaJties 114 

Communications  Specialists 

16,   17 

Communications  &  TV  Unltd.  152 
Continental   Specialties 174 


C143    Corneil-Dubitier 24 

D6        PeterW.Dahl  Company 42 

D35      Daylapro  Eiectronics,  Inc 18 

D29      Dielectric  Communications. ,  101 
D20      Digital  Research  Corporation 

190,  191 

D23      Dovetron 114 

D11      Drake  Company 115 

D25      DSI  Instruments 21 .  107,  1 61 

Eagle  Electronics 179 

Ehrhorn  Technoioglcai  Opera- 
tions, Inc 173 

F1        Fair  Radio  Sales 180 

F5        Flesher  Corporation 177,  180 

G12     Germantown  Amateur  Sup. ..  142 

G22      G.I.S.M.0 162 

G4        Godbout  Eiectronics 194 

HAL  Communications  Corpora- 
tion  15, 175 

H24      Hai-Tronix 76 

H2       Ham  Radio  Center 

11,18,73,88,93,138,146 

H16      Hamtronics,  NY 189 

H8        Hamtronics,  PA 18 

H26      Hartweii's  Off  ice  World...     .146 

H3        Henry   Radio Cll 

H44      HFT,    Inc 179 

H36      Hustler 38 

II  [COM 25 

139        Inline  Instruments,  Inc        ,      180 

!32        Instant  Software 85, 39,  91 

19         Integrated  Circuits,  Unltd 201 

127        iRL 50,  174 

J1         Jameco  Eiectronics 195 

J8        JRS  Electronics/Lunar  47 

J2        Jan  Crystals. 138 

K13      Kantronics 22 

Kenwood CiV,  5,  139 

K14      Key  Electronics 179 

Kilobaud 83 


K4        KLM  Electronics 42 

L23      Larsen   Antennas 185 

Little  Rock  Ham  O  Rama 1 79 

L9         Long's  Eiectronics 120-125 

M48     Macrotronics,  inc 146 

M35     Madison  Electronics  Supply 

71,  117 

M35     Madison  Electronics  Supply/ 

Lunar 51 

M36     Maggiore  Electronic  Lab 128 

M101    Maury's  VHF-UHF/Lunar 57 

Melbourne  Florida  Hamfest. .  1 14 

M52      MFJ  Enterprises 75,  171 

M8        MHZ  Electronics 186,187 

MI69     Micro  Control  Specialties 11 

M95     Micro  Management  Sys 146 

i^lOO    Metz 23 

M76     M  &  M  RF  Distributors/Lunar. .  33 

N23      National   Radio 22 

N22      Non-Linear  Systems 23 

OS        OKMacliine&Tool 97,174 

03        Optoelectronics,  Inc 7,  174 

012     Outdoor  Outfitters 152 

Palomar  Engineers.  ...93 
P41       P,C.  Electronics 88 

Peoria  Hamfest 50 

P44      Pickering  Codemaster  Company 

69 

Plainsman  Micro  Systems. ...  77 

P2        Poly  Paks 197 

03       Quest  Electronics 181 

R1         Radio  Amateur  Callbook,  Inc.  115 

Radio  Shack 24 

Radio  World 93 

R36      Radios  Unlimited/Lunar 63 

R8        Ramsey  Electronics .- 188 

R27      RF  Power  Labs,  Inc 64 

R9        Robot/Tufts 32 

R35      Ross  Distributing  Cprp,  103 

S100    Scott  Manufacturing 117 


S63  Semiconductors  Surplus. ...  199 

S33  S-F  Amateur  Radio  Services.  ..11 

S81       Spectronics,  Inc 148,  149 

S8        Spectrum  Commun 28,  29 

S10      SST  Electronics ..116 

S18  Standard  Communications, ..  88 

543  Surplus  Electronics 198 

544  Swan  Electronics 8,  9,  22 

T64     Technical  Clinic 114 

T52      Tele-Tow V  Mf g .  Co. ,  I  nc 116 

Ten-Tec 13 

T55      TET  U.S.A , ...  129 

T34  Thomas   Communications. ..  113 

T48     Tower  Eiectronics  Corp 117 

T18     Trac  Electronics,  Inc 116 

T3       Tufts  Radio  Electronics 183 

U10     UDM  Enterprises ISO 

U9       Unadilla/Reyco   Division 128 

U2       Unarco-Rohn 175 

U8       United  Products 203 

V5       VHF  Engineering 163 

V24      Vibroplex 155 

V75     Vineyard  Amateur  Radio 114 

W18    Western  Electronics 138 

W2      Wilson  Electronics 3 

X3        Xltex  Corp 119 

Y1  Yaesu  Electronics  Corporation 

cm,  65,  111 
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^Reader  Service  inquiries  not  honored. 
Please  contact  advertiser  directly. 


BK1016     73  DIPOLE&  LONG  WIRE  ANTENNAS $  5.50 

STOOOO     73  BACK  ISSUE $  3.00 

ST2500     73  BACK  ISSUES— 25  OUR  CHOICE $10.00 

ST050b     73  BACK  ISSUES— 5  YOUR  CHOICE $  7.00 

ST1000      73  BACK  ISSUES- 10  YOUR  CHOICE $12.00 

ST2501      73  BACK  ISSUES— 25  YOUR  CHOICE $20.00 

BK7307     BEHIND  THE  DIAL $  4.95 

BN1001     BINDER— 73-1 S  6.50 

BN1002     BINDER-73— 2&UP S  6.00 

BK7309     CHALLENGE  OF  160 $  4,95 

CT7305     CODE  TAPE— 5  WPM $  4,95 

CT7306     CODE  TAPE— 6  +  WPM $  4.95 

CT7310     CODE  TAPE— 10+  WPM $  4.95 

CT7313     CODETAPE— 13+ WPM $  4.95 

CT7320     CODE  TAPE— 20  +  WPM $  4.95 

CT7325     CODE  TAPE— 25+  WPM , $  4.95 

CT7394     CODE  TAPES  (ANY  FOUR  ABOVE) $15.95 

BK7321     GUIDE  TO  HAM  RADIO $  4.95 

BK7325  HOW  TO  BUJLD  A  MICROCOMPUTER  &  REALLY  UNDERSTAND 

IT $  9.95 

BK7304     GIANT  BOOK  OF  AMATEUR  RADIO  ANTENNAS $12,95 

BK1028     IC  OP  AMP  COOKBOOK $12.95 

BK7380     INTRO  TO  RTTY $  2.00 

CT7300     NOVICE  THEORY  TAPES $16.95 

BK7310     OWNER  REPAIR  OF  AMATEUR  RADIO  EQUIPMENT $  7.95 

BK7305     POWER  SUPPLY  HANDBOOK $  7.95 

BK7302     PROPAGATION  WIZARD'S  HANDBOOK $  6.95 


QW0250    QSL  CARDS— STYLE  W-250 $  8,95 

QW0500    QSL  CARDS— STYLE  W-500 $1 3.95 

QX0250     QSL  CARDS-STYLE  X-250 $  8.95 

QX0500     QSL  CARDS— STYLE  X— 500 $13.95 

QY0250     QSL  CARDS— STYLE  Y— 250 $  8.95 

QY0500     QSL  CARDS— STYLE  Y— 500 $13.95 

BK7346     1979  WORLD  REPEATER  ATLAS. . . .- $  4.95 

BK1044     RF  DIGITAL  TEST  EQUIPMENT $  5.95 

BK7347     RTTY  HANDBOOK $  5.95 

BX1000     SHELF  BOX-1 $  2.00 

BX1001     SHELF  BOX-2 $1.50  each 

BX1002     SHELF  BOX— 6  UP $1 .25  each 

BK7351     SSB  THE  MISUNDERSTOOD  MODE $  5.50 

BK7354     SSTV  HANDBOOK  (HARDCOVER) $  7.00 

BK7356     SSTV  HANDBOOK (SOFTCOVER) $  5.00 

CT7350     SSTVTAPE $  5.95 

SG10S1     STUDY  GUIDE-ADVANCED  CLASS $  5.95 

SG1080     STUDY  GUIDE- EXTRA  CLASS $  5.96 

SG7358     STUDY  GUIDE— GENERAL  CLASS $  5.95 

SG7357     STUDY  GUIDE— NOVICE  CLASS $  4.95 

LB7359     TEST  EQUIP  LIB  VI— COMP  TESTERS $  4.95 

LB7360     TEST  EQUIP  LIB  V2— AUDIO  TESTERS $  4.95 

LB7361      TEST  EQUIP  LIB  V3-RADI0  EQUIP $  4,95 

LB7362     TEST  EQUIP  LIB  V4-IC  TEST  EQUIP $  4.95 

BK1069     VERTICAL  BEAM  &  TRIANGLE  ANTNS $  5.50 

BK7366     VHF  ANTENNA  HANDBOOK $  4.95 

BK7370     WEATHER  SATELLITE  HANDBOOK $  4.95 
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